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Preface 


This  generic  Modular  Simulator  System  (MSS)  Interface  Design  Document  (IDD)  has 
been  developed  in  accordance  with  DI-MCCR-80027A,  Data  Item  Description  for 
Interface  Design  Document.  This  document  is  designed  to  be  tailored  for  a  specific 
aircraft  training  device  or  family  of  aircrqft  training  devices.  Training  devices  may 
consist  of  Weapon  Syster  r  Trainers  (WST)t  Operational  Flight  Trainers  (OFT), 
Cockpit  Procedures  Trainers  (CPT),  Part  Task  Trainers  (PTT),  etc. 

Tailoring  will  be  necessary  to  meet  specific  training  system  requirements.  The 
tailoring  should  be  accomplished  so  as  not  to  viohOe  the  goals  and  intent  of  the  MSS 
concept.  It  is  assumed  that  users  of  this  document  have  a  familiarity  with  MSS  design 
concepts  and  architecture,  and  general  working  knowledge  of  aircraft  training 
systems.  It  is  suggested  t^  the  user  read  the  "Modular  Simulator  Engineering 
Design  Guide"  (D495~10440-I)  and  the  "Modular  Simulator  Management  GiJde" 
(D495-I0439~I)  prior  to  tailoring  this  specification.  These  guides  provide  an  overview 
of  the  MSS  architecture,  in-depth  discussion  of  its  application,  and  lessons  learned 
from  previous  applications. 

Each  segment  in  the  MSS  architecture  provides  a  portion  of  the  overall  system 
functionality.  Similar  functions  and  operations  were  grouped  in  each  segment  based 
on  past  experience,  areas  of  design  expertise,  and  management  of  intersegment 
communication.  To  promote  reuse  of  the  segments  and  gain  the  maximum  benefits  of 
using  the  MSS  approach,  it  is  suggested  that  the  user  aSiere  to  the  generic  functional 
allocation.  Interfaces  between  segments  should  remain  relatively  constant  from 
application  to  application.  The  application  vehicle  is  considered  to  be  military  aircraft 
(e.g.  fixed  wing,  variable  geometry  or  rotary  wing),  although  the  MSS  concepts  and 
architecture  can  also  be  applied  to  ground  and  sea  vehicles. 

This  specification  contains  specific  tailoring  instructions  for  each  paragraph.  The 
instructions  are  contained  within  the  paragraphs,  and  are  identified  by  blank  spaces 
andJor  italicized  instructions.  When  the  tailoring  process  is  complete,  the  italicized 
tailoring  instructions  should  have  been  replaced  by  the  application  specific  text  or 
deleted  from  the  specification.  Paragraphs  which  do  not  apply  to  a  particular 
application  should  not  be  deleted.  They  should  be  identified  as  "Not  Applicable"  to 
maintain  paragraph  numbering  consistency. 
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1 .  SCOPE 

1.]  Identification.  This  Interface  Design  Document  (IDD) 
describes  the  detailed  design  for  the  interfaces  associated 
with  the  (insert  application  aircraft)  Modular  Simulator  System  (MSS). 
This  document  will  focus  on  the  design  of  interfaces  between 
(insert  application  aircraft)  MSS  segments.  Specifically  those  used 
for  communication  of  data  via  the  MSS  Virtual  Networ)c 
(VNET) . 

(This  paragraph  should  be  tailored  to  identify  the  specific  interfaces  that  this  document 
will  address.  The  intent  of  this  document  is  to  define  the  generic  MSS  intersegment 
VNET  interfaces.  However,  when  this  document  is  used  in  an  actual  application  it 
should  he  used  to  define  all  system  level  interfaces.  This  would  include  interfaces  to 
hardware  and  software  shared  by  segments.  The  MSS  architecture  does  not  define  or 
specify  the  internal  design  of  the  segments.  If  this  is  required  by  an  implication,  it  is 
suggested  that  a  separate  IDD  be  created  at  the  segment  level  to  define  those 
interfaces.  When  additional  system  level  interfaces  are  added  to  this  document  they 
should  begin  with  paragraph  3J  and  follow  the  preparation  instructions  provided  in 
DI-MCCR-80027A,  Data  Item  Description  for  Interface  Design  Document.) 


1.2  System  Overview.  The  MSS  defines  a  generic,  standard 
architecture  for  a  training  simulator.  The  architecture 
consists  of  an  iiiterface  scheme,  a  partitioning  scheme,  and 
an  allocation  of  requirements  to  the  various  partitioned 
components.  This  document  specifies  the  interface  design 
for  the  (insert  application  aircraft)  MSS.  Figure  1.2-1  illustrates 
the  fundamental  partitioning  of  the  (insert application aircrqft)  MSS. 
Individual  segments  communicate  with  each  other  via  the  MSS 
Virtual  Network  (VNET) .  The  VNET  communication  architecture 
is  a  conceptual  mechanism  using  a  message  passing  protocol 
and  independent  of  the  hardware  implementation.  The  goal  of 
the  VNET  is  to  provide  a  generic  communication  architecture 
that  is  adaptable  to  both  high  and  low  end  applications 
while  accommodating  computer  technology  advances. 

For  the  (insert  application  aircraft)  MSS,  the  following  segments  are 
necessary : 

a.  Flight  Station  (FS) 

b.  Flight  Controls  (FC) 

c.  Flight  Dynamics  (FD) 

d.  Propulsion  (PRO) 


1 


D495-10735-1 
20  August  1993 


2 


Figure  1.2-1  Fundamental  MSS  Partitioning 
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e.  Navigation/Communication  (NAV) 

f.  Weapons  (WPN) 

g.  Radar  (RDR) 

h.  Electronic  Warfare  (EW) 

i.  Physical  Cues  (PHC) 

j.  Visual  (VIS) 

k.  Instructor  Operator  Station  (lOS) 

l.  Environment  (ENV) 

(The  list  of  MSS  segments  should  be  tailond  to  correspond  with  the  requirements  of 
this  application  aircraft  training  device.  Thefundumental  partitioning  for  the  MSS 
consists  of  twelve  unique  segments.  Any  one  or  more  of  these  segments  may  be 
combined  within  a  single  computation^  system.  In  adi^tion,  Figure  12‘1  must  be 
tailored  to  reflect  the  application  aircraft  top  level  architecture.  Finally,  this 
paragraph  should  be  tailored  to  provide  a  unique  description  of  the  system.) 

1,3  Document  Overview.  This  IDD  establishes  the  interface 
design  applied  to  the  development  of  the  (insert  appUcation  aircraft) 
MSS.  This  IDD  is  the  companion  document  to  the  MSS 
System/Segment  Specification  (SSS)  and  the  MSS  Interface 
Requirements  Specification  (IRS) .  It  describes  the  detailed 
design  of  the  interfaces  between  the  (insert application turcrafl)  MSS 
segments.  This  document  is  used  for  four  purposes: 

a.  To  describe  and  present  the  detail  design  of  the 
interfaces  between  segments. 

b.  To  be  used  by  MSS  personnel  as  the  basis  for 
detailed  software  design  of  the  inter  segment  interfaces. 

c.  To  communicate  and  control  interface  design 
decisions  to  the  customer. 

d.  To  provide  the  customer  a  means  for  assessing 
compliance  with  interface  design  requirements. 

Tnis  document  was  prepared  in  accordance  with  MSS  design 
standards.  The  Notes  section  lists  abbreviations  and 
acronyms  used  in  this  document.  This  IDD  conforms  to  the 
requirements  of  DOD-STD-2167A  and  the  format  specified  Data 
Item  Description  DI-MCCR-80027A. 
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2 .  REFERENCED  DOCUMENTS 

2.1  Government  Documents.  The  following  documents  of  the 
exact  issue  shown  form  a  part  of  this  specification  to  the 
extent  specified  herein.  In  the  event  of  conflict  between 
the  documents  referenced  herein  and  the  contents  of  this 
specification,  the  contents  of  this  specification  shall  be 
the  superseding  requirement. 

SPECIFICATIONS: 

Federa  1  -  (Identify  applicable  federal  specifications) 

Mi  1  itary  -  (Identify  applicable  military  specifications) 

Other  Government  Agency  -  (Identify  applicable  government 
specifications) 

STANDARDS: 

Federal  -  ( Identify  applicable  federal  standards) 

Military  -  (Identify  applicable  military  standards) 

Other  Government  Agency  ^  (Identify  applicable  government 
standards) 

DRAWINGS : 

(Identify  applicable  drawings) 

OTHER  PUBLICATIONS: 

Manuals  -  (Identify  applicable  manuals) 

Regulations  -  (Identify  applicable  regulations) 

Handbooks  -  (Identify  applicable  handbooks) 

Bulletins  -  (Identify  applicable  bulletins) 

Copies  of  specifications,  standards,  drawings,  and 
publications  required  by  suppliers  in  connection  with 
specified  procurement  functions  should  be  obtained  from  the 
contracting  agency  or  as  directed  by  the  contracting 
officer. 

(In  this  paragraph  list  only  those  documents  which  are  explicitly  referenced  within  this 
specification.  If  a  requirements  paragraph  is  tailored  to  reference  a  System/Segment 
Specification  Volume  paragraph,  and  that  paragraph  contains  a  referenced  document. 
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list  it  here.  All  requirements  and  references  in  the  System  Specification  Volume  I  are 
requirements  of  this  specification  unless  specifically  excluded  in  this  documenL) 


2.2  Non-Government  Documents.  The  following  documents  of 
the  exact  issue  shown  form  a  part  of  this  specification  to 
the  extent  specified  herein.  In  the  event  of  conflict 
between  the  documents  referenced  herein  and  the  contents  of 
this  specification,  the  contents  of  this  specification  shall 
be  the  superseding  requirement. 

SPECIFICATIONS: 

(Identify  applicable  non^govemment  specifications) 

STANDARDS : 

(Identify  applicable  non^govemment  standards) 

DRAWINGS: 

(Identify  applicable  non-government  drawings) 

OTHER  PUBLICATIONS: 

(Identify  additional,  applicable  non-govemment  publications) 

Technical  society  and  technical  association  specifications 
and  standards  are  generally  available  for  reference  from 
libraries.  They  are  also  distributed  among  technical  groups 
and  using  Federal  Agencies. 


(In  this  paragraph  list  only  those  documents  which  are  explicitly  referenced  within  this 
specification.  If  a  requirements  paragraph  is  tailored  to  reference  a  System/Segment 
Specification  Volume  paragraph,  and  that  pt-ragraph  contains  a  referenced  document, 
list  it  here.  All  requirements  and  references  in  the  System  Specification  Volume  I  are 
requirements  of  this  specification  unless  specifically  excluded  in  this  document.) 
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3.  INTERFACE  DESIGN 

Detailed  design  for  the  interfaces  defined  in  this  document 
have  been  derived  from  the  interface  requirements 
established  by  the  (insert application  aircrafl)  MSS  IRS. 

The  following  paragraphs  provide  the  external  interface 
design  for  the  inter  segment  interfaces  in  the  (insert application 
aircrqfl)  MSS. 

3.1  Interface  Diagrams.  The  (insert  application  aircraft)  MSS  is 
decomposed  as  illustrated  in  Figure  3.1-1.  This 
decomposition  follows  the  segment  partitioning  as  required 
by  the  IRS. 

(This  paragraph  and  Figure  3.1-1  should  be  tailored  to  provide  a  description  of  the 
interfaces  at  a  system  level  Figure  3.1-1  should  graphically  illustrate  all  system  level 
inteifaces  between  segments,  allocation  of  segments  to  computational  systems, 
implementation  of  the  VNET,  and  backdoor  interfaces  used  by  segments.  Actional 
diagrams  may  be  added  to  convey  more  detail  regarding  specific  interfaces.  The 
allocation  of  segments  to  computational  elements  is  important  in  a  MSS,  The 
segments  may  dll  be  in  one  module,  one  segment  per  module,  or  some  combiruUion 
thereof.  How  many  segments  allocated  to  a  module  is  a  systems  engineering  decision 
based  on  system  requirements.  Segments  should  not  be  aware  of  their  allocation.  This 
will  make  segment  software  more  portable  to  other  hardware  platforms.  VNET 
communication  is  between  segments,  not  modules.  The  VNET  implementation  must 
ensure  that  the  methodimechanism  of  communication  is  transparent  to  the  segments 
beyond  the  segment's  interface  to  the  VNET.) 

Figure  3.1-1  illustrates  the  allocation  of  segments  to 
modules.  A  MSS  module  represents  a  computational  element  to 
which  one  or  more  segments  are  allocated.  Segments 
communicate  via  the  VNET,  which  is  transparent  to  individual 
segments.  Individual  segments  are  unaware  of  their  module 
allocation . 

3.2  MSS  Inter-Segment  Interface.  The  (insert  application  aircraft) 
MSS  architecture  requires  all  data  flows  outside  the  segment 
to  take  place  over  the  VNET  in  the  form  of  messages  defined 
in  Appendix  A  of  this  IDD.  All  MSS  segments  transfer  these 
messages  using  the  same  VNET  services  regardless  of  their 
computational  system  allocation.  The  underlying  mechanism 
for  communicating  between  segments  is  invisible  to  the 
segment  and  handled  by  the  VNET. 

3.2.1  Data  Elements.  The  data  elements  required  for  the 
design  of  the  (insert  application  aircraft)  MSS  interface  are  defined 
in  Appendix  A  of  this  IDD.  No  specific  data  element 
definition  table  or  cross-reference  is  provided.  Appendix  A 
consists  of  compilable  Ada  code,  therefore,  all  available 
CASE  tools  may  be  utilized  to  identify  and  record  desired 
information.  The  following  paragraphs  discuss  the 
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underlying  representation  and  organization  of  the  MSS  inter¬ 
segment  interface  data  elements. 

3. 2. 1.1  Data  Element  Organization.  The  data  elements  are 
defined  in  the  (insert  application  aircraft)  MSS  through  the  use  of 
Ada  types  packages.  The  requirements  basis  for  the  types 
packages  can  be  found  in  the  (insert  application  aircrqft)  MSS  IRS. 
These  types  packages  are  illustrated  in  Figure  3. 2. 1.1-1. 

The  types  packages  are  divided  into  two  general  categories; 
global  types  packages  and  segment  specific  interface  types 
packages.  The  global  types  packages  are  used  to  define  data 
types  that  are  used  by  all  segments  at  a  system  level. 
Objects  declared  from  these  types  are  the  basis  for  all 
inter-segment  communication.  Segment  specific  interface 
types  packages  are  used  to  define  data  types  that  are 
specific  or  unique  to  a  segment.  These  packages  are  also 
used  to  define  the  project  unicpae  identifiers  for  each 
inter-segment  interface.  Data  types  defined  in  these 
packages  use  the  global  data  types  to  define  the  complex 
data  types  used  for  inter-segment  communication. 

There  are  nine  different  types  packages  used  to  define  the 
MSS  inter-segment  interface.  Each  types  package  builds  on 
the  previous  package  as  shown  in  Figure  3. 2. 1.1-1.  In  other 
words,  the  segment  specific  interface  types  packages  contain 
types  (records,  arrays,  etc.)  whose  fields  are  based  on 
types  declared  in  the  global  types  packages. 

3. 2. 1.1.1  Primitive  Types.  The  Primitive_Types  package  is 
used  to  isolate  the  machine  dependency  of  Ada  types  to  a 
single  package.  This  types  package  contains  all  the 
specific  declarations  of  types  for  use  in  the  MSS.  Example 
types  include;  Float_64,  Float_32,  Integer_32, 
Unsigned_Integer_16,  and  Integer_8.  The  declarations 
include  precision  and  resolution  for  all  numeric  types.  The 
primitive  types  package  also  contains  the  representation 
specifications  that  adequately  describe  and  establish  the 
underlying  method  of  machine  storage  for  data  of  these 
primitive  types.  The  Primitive_Types  package  is  inherited 
or  "withed"  by  only  the  Base_Types  package.  Direct 
reference  to  it  by  any  of  the  segment  interface  types  is  not 
allowed. 

3.2. 1.1.2  Base  Types.  The  Base_Types  package  is  the  types 
package  that  is  used  by  all  other  global  types  packages  and 
segments  to  replace  the  use  of  package  Standard  in  the  Ada 
library.  Types  defined  in  the  Base_Types  package  are 
extensions  of  the  primitive  types.  This  package  also 
includes  the  declaration  of  the  types  for  Discrete_State  and 
Sim_Boolean.  The  purpose  of  this  package  is  to  remove 
machine  dependencies  from  the  inter-segment  interfaces. 
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3. 2. 1.1. 3  Engineering  Units.  The  Engineering_Units  type 
package  contains  all  global  engineering  units  and  constants. 
These  types  include  declarations  for  accelerations, 
velocities,  lengths,  and  various  coordinates  system  types. 
The  engineering  units  are  used  to  constrain  interface  data 
to  specific  units.  By  providing  the  units  as  an  integral 
part  of  the  interface  the  user  of  the  data  is  always  aware 
of  the  basis  for  the  data  and  can  perform  conversions 
accordingly . 

3. 2. 1.1. 4  Control  Types.  The  Control_Types  package 
contains  the  specific  control  types  for  the  (insert application 
aircraft)  MSS  device.  The  control  types  are  used  at  a  system 
level  by  the  segments  for  system  control,  by  the  VNET  for 
interface  management,  and  by  test  and  diagnostic  tools  for 
system  maintenance.  Example  types  in  this  package  include 
the  enumerations  for  subsystems  and  components  and  the  types 
for  system  mode  and  state  control. 

(This  paragraph  should  not  require  tailoring.  However,  the  ControlJTypes  package 
will  require  tailoring  for  the  particular  simulation.  The  enumerations  detMng  with 
subsystems,  components,  and  their  associated  subtypes  need  to  he  tailored  to  the 
specific  application.  The  change  will  consist  of  deleting  enumeration  values.) 

3. 2. 1.1. 5  Global  Message  Types.  The  Global_Message_Types 
package  contains  aircraft/simulator  types  that  are  used  by 
all  segments.  The  package  contains  aircraft  configuration 
type  definitions,  simulator  system  control  types,  and  common 
module  type  definitions.  Any  type  that  is  shared  or 
duplicated  between  segment  messages  is  found  in  this 
package.  This  package  provides  the  enumeration  types  that 
define  the  unique  characteristics  of  the  (insert  application  aircraft) 
aircraft.  Common  data  structures  that  define  basic  aircraft 
components  and  systems  are  also  contained  in  this  package. 
These  data  structures  are  reusable  from  application  to 
application . 

(This  paragraph  should  not  require  tailoring.  However,  the  contents  of  this  package 
will  require  tailoring  between  simulators.  The  aircraft  configuration  types  wUl  require 
tailoring  for  each  application  to  define  the  aircraft’s  unique  configuration.  The 
enumeration  types  should  be  revised  to  reflect  aircrqft  equipment  and  characteristics.) 

3 . 2 . 1 . 1 . 6  Moving  Model  Types.  The  Moving_Model_Types 
package  contains  the  definition  and  limiting  constants  for 
simulated  moving  models.  The  package  contains  all  data 
representations  for  moving  model  data  types  including  the 
enumerated  list  of  possible  moving  models.  Moving  models 
include  companion  aircraft,  threat  platforms,  chaff,  flares, 
weapons,  etc. 

(This  paragraph  should  not  require  tailoring.  However,  this  package  will  require  some 
tailoring  if  moving  models  are  required  in  the  application  simulation.  This  package 
may  be  deleted  from  the  interface  (f  there  are  no  moving  model  requirements  for  Use 
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application.  The  text  for  this  paragraph  should  be  replaced  with  "Not  Applicable"  if 
moving  models  are  not  required.) 

3 . 2 . 1 . 1 . 7  Service  Function  Jvoes^  The 

Servlce_Funct lon_Typfcs  package  contains  the  data  types  for 
the  MSS  service  functions.  The  MSS  service  functions  are 
MSS  functions  that  may  be  performed  by  several  segments. 

(This  paragraph  should  not  require  tailoring.  However,  this  package  will  require  some 
tailoring  to  allocate  service  functions  and  their  parameters  as  required  in  the 
application  simulation.  This  package  nwy  be  deleted  from  the  interface  if  there  are  no 
service  function  requirements  for  the  application.  The  text  for  this  paragraph  should 
be  replaced  with  "Not  Applicable"  if  service  functions  are  not  required.) 

3. 2. 1.1. 8  Segment  Specific  Output  Interface  Types.  All 
segment  specific  data  elements  are  captured  in  types 
packages  named  for  each  segment.  The  format  for  the  package 
name  is:  "<segment  name>_Output_Interface_Types" .  These 
packages  specify  types  for  messages  which  are  output  only  by 
their  respective  segment.  The  output  interface  types  are 
the  basis  for  the  complex  data  elements  used  to  create  the 
inter-segment  interfaces  and  are  based  on  the  types  found  in 
the  global  types  packages.  Each  segment's  output  interface 
package  contains  four  sections;  Aircraft/Simulator  Specific 
Segment  Types,  Aircraft/Simulator  Reusable  Segment  Types, 
Segment  Output  Records,  and  Segment  Representation  Specs. 
These  sections  provide  for  simple  maintenance  and  tailoring 
of  the  package  contents.  Appendix  A  contains  one  output 
interface  types  package  for  each  segment.  These  packages 
contain  the  detailed  design  information  that  is  required  by 
the  IDD  data  element  definition  table. 

(This  paragraph  requires  no  tailoring.  However,  the  sections  of  Appendix  A 
containing  the  aircraft/ simulator  specific  types,  must  be  modified  to  match  the 
requirements  of  the  aircraft  being  simulated  or  the  requirements  for  the  simulator.  As 
a  general  rule,  the  contents  of  the  section  containing  reusable  types  will  not  need  to  be 
modified.  The  representation  specs  in  the  private  part  are  designed  to  require  little  or 
no  modificcdion.) 

3. 2. 1.1. 9  Segment  Specific  Output  Interfaces.  There  is  a 
corresponding  output  interface  package  for  each  output 
interface  types  package.  This  package  contains  the 
declarations  for  each  of  the  segment's  output  messages.  The 
format  for  the  package  name  is:  "<segment 
name>_Output_Interface" .  These  packages  contain  the  exact 
messages  used  for  inter-segment  communication  including  the 
project  unique  identifier  for  each  data  element.  Appendix  A 
contains  one  output  interface  package  for  each  segment. 

(This  paragraph  should  not  requiring  tailoring.  The  first  step  in  adapting  the  code  is 
to  determine  which  of  the  functions  in  this  segment  will  not  be  performed,  based  on 
simulator  requirements.  The  messages  associated  wUh  these  fitnctUms  need  not  ^ 
sent,  and  should  therefore  be  deleted  from  the  package  or  commented  ouL  These 
packages  will  take  the  brunt  of  change  between  each  simulator.  The  types  are  Just  Ute 
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templates  and  even  if  not  used  do  not  require  deletion  or  modification.  The  Messages 
on  the  other  hand  will  need  to  be  tailored  U)  the  particular  application. 

Each  message  declaration  is  followed  by  a  comment  line  containing  "Destination:" 
and  the  abbreviations  of  the  segment(s)  which  receive  this  message.  These  comments 
should  be  modified  to  account  for  (a)  the  presence  or  absence  of  the  other  segments, 
and  (b)  the  requirements  of  the  other  segments  for  data.  For  example,  if  the  EW 
segment  is  absent,  then  the  notation  that  the  EW  segment  is  a  destination  of  a  given 
message  should  be  removed.) 

3. 2. 1.2  Data  Element  Information.  The  information 
contained  in  the  following  paragraphs  provides  a  correlation 
between  the  data  required  for  a  data  element  definition  table 
and  appendix  A.  The  interfaces  defined  in  Appendix  A  contain 
the  information  required  by  the  data  element  definition 
table.  Figure  3. 2. 1.2-1  illustrates  how  a  typical  MSS  data 
element  provides  the  required  information. 

3.2. 1.2.1  Project  Unique  Identifier.  Each  MSS  message  or 
data  element  that  is  transmitted  via  the  VNET  has  a  unique 
identifier.  All  messages  used  on  the  VNET  are  declared  as 
Ada  objects  in  the  segment  specific  output  interface 
packages.  As  shown  in  Figure  3.2. 1.2-1, 
Atmosphere_Quarter_Rate_Output  is  the  project  unique 
identifier  for  data  type  Atmosphere_Quarter_Rate. 

3. 2. 1.2. 2  Data  Element  Description.  There  are  no  textual 
descriptions  for  each  data  element.  Each  data  element  is 
defined  using  the  Ada  software  language.  The  use  of  Ada 
allows  the  actual  code  to  provide  a  brief  description  of  the 
data  element.  Comments  are  included  in  appendix  A  where 
required  to  provide  clarification. 

3. 2. 1.2. 3  Data  Element  Source.  Data  elements  are  grouped 
into  Ada  packages  by  data  source.  The  only  data  sources  in 
the  MSS  are  the  segments.  The  data  source  for  each  data 
element  is  included  in  the  package  name  declaration  as  shown 
in  Figure  3. 2. 1.2-1. 

3. 2. 1.2. 4  Data  Element  User.  The  data  element  user  for 
each  message  is  defined  in  the  "Destination"  comment  for 
each  data  element.  This  is  illustrated  in  Figure  3. 2. 1.2-1. 
The  segment  destination  for  each  user  is  defined  using  the 
standard  set  of  MSS  segment  acronyms. 

3. 2. 1.2. 5  Data  Element  Units  of  Measure.  The  majority  of 
data  elements  are  defined  using  the  English  system  of  units. 
All  engineering  units  for  the  interface  are  defined  in  the 
Engineering_Units  type  package.  Additional  units  can  be 
added  as  required,  but  it  is  suggested  that  the  existing 
units  set  be  used  to  promote  reuse  and  reduce  compatibility 
problems.  Figure  3. 2. 1.2-1  identify  typical  units  of 
measure  for  one  data  element. 
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3. 2. 1.2. 6  Data  Element  Limit /Range  of  Values.  Because  of 
the  generic  quality  of  the  MSS  inter-segment  interface,  it 
is  virtually  impossible  to  define  limits  and  ranges  for  all 
data  elements.  The  Appendix  A  interface  does  impose  limits 
on  some  data  types,  such  as  normalized  numbers  and  degrees, 
where  possible. 

3. 2. 1.2. 7  Data  Element  Accuracy.  There  are  no  specific 
accuracy  requirements  for  inter-segment  data.  Therefore, 
data  element  accuracy  is  not  defined  beyond  the  precision  of 
numeric  data  types. 

3. 2. 1.2. 8  Data  Element  Precision.  Data  element  precision 
and  resolution  are  defined  in  the  Primative_Types  and 
Base_Types  packages  in  Appendix  A.  All  other  type 
definitions  for  numeric  data  use  the  definitions  in  these 
two  packages.  This  allows  the  MSS  interface  to  isolate 
machine  dependencies  and  improve  portability  to  any  hardware 
platform. 

3. 2. 1.2. 9  Data  Element  Frequency.  There  are  two  types  of 
data  element  refresh  rates  in  the  MSS,  synchronous  and 
asynchronous.  Asynchronous  data  elements  are  called  "send- 
on-change"  data  elements  and  are  identified  as  such  in 
Appendix  A.  Synchronous  data  elements  have  the  update  rate 
identified  in  the  data  element  type  and  project  unique 
identifier  as  shown  in  Figure  3. 2. 1.2-1.  The  Maximum,  or 
"max"  rate  for  the  (insert application aircrqft)  MSS  is  (insert maximum 
iteration  rate)  Hz  as  defined  by  the  MSS  IRS.  All  other  rates 
are  a  division  of  the  maximum  rate. 

3.2.1.2.10  Data  Element  Legality  Checks.  Data  legality 
checks  are  performed  by  the  Ada  compiler  for  the  MSS.  The 
interfaces  provided  in  Appendix  A  are  fully  compilable,  MIL- 
STD-1815A,  Ada  software.  This  ensures  that  all  segments 
correctly  interpret  the  inter  segment  interface.  The  legal 
transmission  of  data  elements  by  the  VNET  is  handled  by  the 
VNET  interface. 

3.2.1.2.11  Data  Element  Data  Type.  All  data  elements  are 
defined  using  strict  Ada  data  typing.  As  shown  in  Figure 

3. 2. 1.2-1,  many  of  the  data  elements  are  complex  data  types, 
such  as  Ada  records.  The  data  elements  that  are  used  to 
construct  these  complex  types  also  use  strict  data  typing  to 
ensure  an  unambiguous  interface  definition. 

3.2.1.2.12  Data  Element  Data  Representation.  All  MSS  data 
elements  have  a  specific  data  format.  Ada  software 
constructs  are  used  to  define  the  format  of  data  elements. 

To  improve  portability  of  these  data  formats,  each  data 
element  is  further  defined  by  Ada  Representation 
Specifications.  The  Representation  Specifications  are 
provided  in  Appendix  A  as  an  integral  part  of  the  inter¬ 
segment  interfaces. 
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3.2.1.2.13  Data  Element  Priority.  Synchronous  data 
elements  have  priority  over  asynchronous  data  elements.  All 
synchronous  data  elements  are  transmitted  at  the  specified 
update  rate.  The  clock  tick  message,  originating  from  the 
lOS  segment,  provides  the  system  level  synchronization. 

This  message  has  the  highest  priority  among  the  data 
elements . 

3.2.2  Messages  Descriptions.  The  (insert  application  aircrqft)  MSS 
interface  messages  can  be  broken  down  into  the  following 
categories:  system  operation,  system  management,  inter-model 
data  transfer,  and  inter-model  state  transfer.  The  specific 
interface  messages  nomenclature,  organized  by  segment,  is 
located  in  the  (insert application  aircraft)  MSS  IRS.  The  specific 
interface  message  content  is  provided  in  Appendix  A  of  this 
IDD.  The  previous  discussion  on  the  structure  and 
organization  of  the  data  elements  serves  as  a  cross- 
reference  mechanism  for  the  interface  messages. 

3.2.3  Interface  Priority.  The  highest  priority  interface 
message  in  the  (insert  application  aircrqft)  MSS  is  the  system  clock 
message,  which  originates  from  the  lOS  segment.  The  next 
priority  interface  messages  are  the  synchronous  messages 
originating  from  each  segment.  The  lowest  priority 
interface  messages  are  the  asynchronous,  "send-on-change" 
messages  also  originating  from  each  segment.  The  priority 
classification  for  messages  is  given  in  the  message 
definition.  The  final  issue  related  to  interface  priority 
is  the  frame  of  origination  for  each  message.  Appendix  B  of 
this  IDD  records  all  of  the  messages'  frame  of  origination. 

3.2.4  Communication  Protocol.  The  communication  protocol 
defines  the  actual  software  and  hardware  mechanisms  for 
transmission  of  information  via  the  VNET.  The  following 
paragraphs  describe  the  VNET  design  and  the  structure  of  the 
messages . 


3 . 2 . 4 . 1  Virtual  Network  Design .  The  (insert  application  aircraft) 
MSS  VNET  provides  the  physical  and  data  interface  between 
segments.  The  VNET  utilizes  the  Xpress  Transfer  Protocol 
(XTP)  as  defined  by  Protocol  Engines  Inc.  (PEI) 
specification  89-103  Revision  3.5  and  the  Fiber  Distributed 
Data  Interface  (FDDI)  physical  media  as  defined  by  the 
American  National  Standards  Institute  (ANSI)  x3. 166-1989, 
FDDI  -  Physical  Layer  Medium  Dependent  specification.  The 
(insert  application  aircraft)  MSS  VNET  provides  the  functional 
capabilities  to  (a)  read  messages  from  the  network  addressed 
to  a  particular  segment;  (b)  strip  from  the  message  the 
header  and  trailer  data  not  needed  by  the  segment 
application  layer;  (c)  reformat  the  data  to  a  form 
compatible  with  the  segment's  computational  system;  and  (d) 
reverse  these  processes  for  messages  transmitted  by  the 
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segment,  including  multiple  addressee  messages.  The  VNET 
insures  that  the  interface  is  reliable  and  includes  error 
and  exception  handling.  All  message  data  is  formatted  as 
specified  in  Appendix  A  of  this  IDD  and  paragraph  3. 2. 4. 2. 

(This  paragraph  must  be  tailored  to  indicate  the  actual  physical  media  and  data 
interface  used  in  this  application  aircraft  MSS.  This  paragraph  must  also  be  tailored 
to  identify  the  communication  protocol  utilized  for  this  application  aircraft.  The 
choice  of  FDDIIXTP  is  not  binding,  although  it  has  been  demonstrated.  The  selection 
of  a  VNET  implementation  will  be  driven  by  the  selection  of  system  requirements. 

Since  the  actual  network  is,  or  should  be,  of  no  concern  to  the  segment,  a  suitable 
name  for  it  is  "Virtual**  Network. 

The  VNET  interface  design  described  in  the  following  paragraphs  is  provided  as  an 
example.  Paragraph  3J.4.1  and  all  sub-paragraphs  should  be  replaced  with  the  actual 
VNET  design  for  the  application.  The  FDDI/XTP  based  VNET  implementation 
should  be  used  as  a  default  since  it  is  a  proven  solution.  Other  implementations 
should  consider  message  trqffic  and  reuse  potential  in  their  design.  The  tailoring 
instructions  in  the  following  paragraphs  provide  design  guidance  for  VNET 
implementations.) 

3 . 2 . 4 . 1 . 1  Virtual  Network  Structure  .  The  (insert  application 
aircraft)  MSS  VNET  provides  the  means  for  Applications  to 
communicate  with  one  another.  Applications  are  insulated 
from  the  VNET  through  an  interface  called  Application 
Services.  Figure  3. 2. 4. 2. 1-1  illustrates  that  the  VNET  is 
comprised  of  four  major  divisions;  segment  application, 
application  services,  VNET  interface,  and  the  VNET  media. 

The  segment  application  layer  contains  the  simulation  models 
that  support  the  functional  capabilities  allocated  to  the 
segment.  Application  layers  communicate  with  other 
application  layers  through  the  VNET  via  a  predefined  set  of 
application  layer  communication  services.  The  (insert Application 
aircraft)  MSS  VNET's  segment  application  layer  is  separate  from 
the  VNET,  but  interfaces  to  the  VNET  through  the  application 
services  layer  to  a  VNET  interface.  The  logical  interface 
definitions  for  the  data  being  transmitted  and  received  by 
the  segment  application  layers  are  defined  in  Appendix  A,  of 
this  IDD. 

The  VNET  interface  provides  the  communication  link  to  and 
from  the  VNET  media.  The  VNET  interface  layer  is  referred 
as  a  "session"  layer  in  some  protocols.  The  (insert Application 
aircraft)  MSS  VNET  interface  utilizes  the  non-proprietary  XTP 
protocol . 

The  VNET  media  provides  the  actual  transfer  of  information 
between  different  segments  as  they  are  represented  by  their 
individual  VNET  interfaces.  The  VNET  media  layer  is 
referred  to  in  some  protocols  as  a  "transport"  layer.  The 
(insert  Application  aircraft)  MSS  VNET  media  layer  utilizes  a  FDD  I 
token  ring. 
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Figure  3.2.4.1.1-1  MSS  vnet  Structure 
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(The  structural  layers  implied  in  these  paragraphs  are  essential  to  the  MSS  concept; 
therefore,  no  tailoring  of  these  layers  is  permitted.  An  alternative,  non-proprietary 
protocol  may  be  specked,  provided  it  meets  the  Modular  Simulator  requirements.) 

3. 2. 4. 1.2  VNET  Application  Services  Design.  The  following 
pseudo-code  outlines  the  VNET's  Application  Services  design 
by  function. 

a.  Get  function: 

1.  Makes  data  available  to  the  Application 

2.  VNET  Interface  does  not  modify  Application 

data  except  during  a  Get  call. 

3.  Returns  one  of  the  following  as  a  status: 

i.  No  data  ever 

ii.  No  new  data 

iii.  New  data 

iv.  Illegal  receiver  for  this  message 

4 .  Makes  only  complete  copies  of  a  given  message 

available  to  the  Application 

5.  Returns  the  number  of  messages  provided 

b.  Put  function: 

1 .  Sends  data  to  the  VNET 

2.  Data  in  transit  to  the  VNET  Interface  is 

protected  from  writes  by  the  Application 

3.  Automatic,  invisible  retransmission  on  error 

4.  Notifies  Application  when  catastrophe  prevents 

sending  d‘ta 

5.  Returns  one  of  the  following  as  a  status: 

i.  OK 

ii.  Illegal  sender  for  this  message 

c.  I_Am  function: 

1.  Identifies  segment  to  VNET  Interface 

d.  Message  list: 

1.  Identifies  messages,  legal  senders,  legal 
receivers 

e.  Kepr)_Copies  function: 

1.  Identifies  n  ir  of  copies  to  be  kept  by  VNET 
Interface 

f.  Not ify_Of_Arrival  motion; 

1.  Application  says  to  VNET;  when  this  message 
arrives,  execute  this  code  at  once. 

(This  paragraph,  and  pseudo-code,  must  be  tailored  to  reflect  the  actual  VNET  design 
utilized  for  the  application  aircraft  MSS.  Additional  administrative  functions  or 
services  may  be  added  as  long  as  they  do  not  interfere  with  or  obstruct  the  current 
services.  Some  services  may  be  deleted  if  not  required  for  the  appUca&on.  Services 
should  be  added  or  deleted  using  the  same  style  and  format  as  the  current  services.) 


18 


D495-10735-1 
20  August  1993 


3. 2. 4. 1.3  VNET  Internal  Data  Structures.  The  following 
paragraphs  describe  the  general  behavior  and  characteristics 
of  the  (insert  application  aircraft)  MSS  VNET  design. 

3. 2. 4. 1.3.1  Internal  Identifiers.  The  (insert  application  aircrqft) 
MSS  VNET  utilizes  a  set  of  internal  identifiers.  The  VNET 
identifies  each  message  with  an  integer  code.  Likewise,  the 
VNET  identifies  each  segment  with  an  integer  code.  This 
design  approach  enhances  the  VNET's  ability  to  map  messages 
to  the  legal  senders  and  receivers,  and  for  segments  to 
inform  the  VNET  about  their  status.  Derivation  of  the 
message  identifiers  is  provided  in  paragraph  3. 2. 4. 2.1. 

3 . 2 . 4 . 1 . 3 . 2  Internal  Objects.  The  (insert  application  aircraft)  MSS 
VNET  declares  an  object  for  every  interface  message.  These 
objects  correspond  to  the  objects  identified  in  the  Appendix 
A  segment  output  interface  packages.  Comment  fields  near 
the  message  object  declarations  in  these  packages  name  all 
the  other  segments  to  which  the  message  can  legally  be  sent. 
An  off-line  CASE  tool  constructs  a  legal  sender  and  receiver 
table,  embedded  in  the  runtime  VNET  code,  that  controls 
message  transmission. 

(This  paragraph  must  be  tailored  to  indicate  the  actual  practice  utilized  to  protect  mis- 
transfer  of  messages  in  this  application  aircraft  MSS.  There  are  other  acceptable 
approaches  to  resolving  this  problem,  for  example,  one  could  place  the  message  names 
and  the  legal  sender  and  receiver  information  into  a  datafile  which  all  the  VNET 
Interfaces  read.  The  Message  Identifiers  would  then  correspond  to  the  line  numbers  in 
the  data  file  on  which  the  messages  appear.) 


3. 2. 4. 1.3. 3  Message  Buffers.  The  (insert  application  aircrqft)  MSS 
VNET  requires  a  number  of  buffers  for  storing  the  interface 
message  stacks,  for  access  by  the  application.  These 
buffers  are  located  on  the  VNET  processor.  One  implication 
of  this  design  is  that  the  VNET  Interface  needs  only  to 
return  the  address  of  the  buffer  containing  new  data  to  the 
Application  to  make  the  transfer. 

(This  paragraph  must  be  tailored  to  reflect  the  actual  buffering  design  utilized  in  this 
application  aircraft  MSS.  The  design  presented  has  limitations  —  it  does  not  support 
multi-copied  messages  or  support  multiple  computational  systems  accessing  the  same 
VNET  Interface.  A  trade  study  of  bus  traffic  and  buffer  management  indicated  that  an 
efficient  design  would  move  all  the  copies  of  a  message  from  the  VNET  to  the 
Application's  memory  on  a  Get  call.  Then,  when  the  Application  wants  to  get  the  next 
copy  of  the  message,  the  Application  Services  would  simply  advance  the  pointer 
without  polling  the  VNET.) 


3 . 2 . 4 . 1 . 3 . 4  Message  Memory .  The  (insert  application  aircrqfl)  MSS 
VNET  requires  enough  memory  to  support  the  memory  space 
required  for  message  traffic  in  a  segment.  Since  each 
segment  has  different  numbers  and  sizes  of  messages,  the 
required  amount  of  memory  space  will  vary  from  segment  to 
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segment.  The  VNET  provides  memory  space  to  handle  the 
message  traffic  for  the  segment  with  the  highest  memory 
requirements  in  the  system  to  allow  for  reuse  of  the  VNET 
interface  among  segments.  Memory  within  the  VNET  is 
provided  for  the  VNET  software,  XTP,  FDDI  board  drivers  and 
any  applicable  VNET  support  programs. 

(This  paragraph  must  be  tailored  to  indicate  the  actual  memory  requirements  for  the 
application  aircraft  MSS,  This  requirement  ensures  that  the  same  VNET  will  be  used 
in  all  segments.  This  is  normally  tiie  most  efficient  method  of  design.  However,  if  each 
segment  is  to  have  a  unique  VNET  the  memory  requirement  should  be  based  on  o^r 
considerations  such  as  spare  capacity  and  future  expansion. 

The  designer  should  complete  a  trade  study  to  ensure  that  the  number  of  messages 
times  the  number  of  copies  that  are  to  be  received  will  fit  within  the  allocated  memory. 
This  may  impact  the  decision  about  where  to  locate  the  message  bluffers  for  the 
ApplicfMons.  For  example,  having  11  segments  in  the  same  computational  system, 
each  with  100  copies  of  a  1000-byte  message  might  require  keeping  the  messages  in  the 
VNET  Interface  space.) 


3 . 2 . 4 . 1 . 4  VNET  Processing.  Because  the  (insert  application  airerqft) 
MSS  VNET  software  must  receive  messages  in  the  background 
(i.e.,  while  the  Application  is  running),  the  VNET  software 
must  contain  a  process  which  does  this  receiving.  That  is, 
the  VNET  Interface  may  not  simply  be  a  subprogram  which 
executes  as  part  of  the  segment  Application.  The  (insert 
application  aircraft)  MSS  uses  a  separate  CPU  in  the  segment 
computational  element  for  the  VNET  process. 

(This  paragraph  must  be  tailored  to  indicate  the  design  solution  for  the  application 
aircraft  MSS  design.  Alternative,  acceptable  designs  exist.) 


3 . 2 . 4 . 1 . 4 . 1  Message  Interrupts.  In  the  (insert application 
aircraft)  MSS,  Applications  interrupt  the  VNET  software  for 
every  message  request.  Simple  multiplication  of  the  number 
of  interrupts  required,  by  latency  time  for  each  interrupt, 
revealed  that  responding  to  a  large  number  of  interrupts 
will  tax  the  VNET  CPU  for  some  segments.  The  number  of 
interrupts  is  not  large  in  this  MSS.  The  (insert application 
aircraft)  MSS  has  the  segment  Application  wait  until  the  VNET 
software  is  done  with  the  request.  This  design  is  based  on 
the  requirement  that  Application  data  in  messages  must  be 
immediately  readable  after  a  "Get"  request  and  must  be 
immediately  writable  after  a  "Put"  request.  The  Application 
is  blocked  until  the  data  transfers  to  or  from  the  VNET. 
Application  designers  must  assume  that  the  very  next 
instruction  the  Application  executes  after  a  Put  request  is 
a  write  to  the  buffer  and  that  the  very  next  instruction  the 
Application  executes  after  a  Get  request  is  a  read  from  the 
buffer . 
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(This  paragraph  must  be  tailored  to  indicate  the  actual  message  interrupt  strategy 
utilized  in  the  application  aircraft  MSS.  Alternative,  acceptable  designs  exist.  Since 
the  largest  number  of  requests  a  typical  segment  makes  are  Gets  and  since  the  segment 
typically  calls  the  same  Gets  at  the  start  of  every  frame  1,  every  frame  2,  and  so  on,  it 
made  sense  to  provide  a  Get_List  function.  GetJList permits  the  VNET  Interface  to 
check  over  a  whole  list  of  messages,  copy  over  the  data  and  update  all  the  return 
statuses  in  one  call.) 


3 . 2 . 4 . 1 . 4 . 2  VNET  Start  Up .  The  (insert  application  aircrqft)  MSS 
VNET,  upon  the  application  of  power,  performs  a  self  test  to 
verify  functionality.  Upon  verification  of  successful 
functionality,  the  VNET  attaches  itself  to  the  FDDI  fiber 
optic  ring  per  the  FDDI  standards.  If  the  VNET  should  fail 
the  test,  it  does  not  attach  itself  to  the  ring  but  instead 
provides  a  visual  indication  of  a  failure.  The  FDDI  ring 
remains  unbroken,  and  this  FDDI  node  will  continue  to  pass 
through  traffic  from  other  nodes. 

(This  paragraph  must  be  tailored  to  indicate  the  actual  startup  capability  provided  in 
the  application  aircraft  MSS.  An  optical  bypass,  for  each  FDDI  connection,  is 
strongly  suggested.  This  will  allow  the  ring  to  be  operational  even  if  a  particular 
segment  is  not  on-line  for  any  reason.) 

3 . 2 . 4 . 1 . 4 . 3  Token  Control.  The  (insert  application  aircraft)  MSS 
VNET  Utilizes  a  token  rotation  time  of  a  maximum  of  (insert 
maximum  time  value)  millisecond  (s)  .  The  lOS  segment  can  change 
the  token  rotation  time  as  required. 

(This  paragraph  must  be  tailored  to  indicate  the  actual  token  rotation  utilized  in  the 
application  aircraft  MSS.  The  token  rotation  timer  may  be  set  by  the  stan^d  FDDI 
contention  or  set  by  the  lOS.  However,  with  FDDHXTP,  the  time  cannot  exceed  l.O 
msec.  The  suggested  time  is  0.06  msec.) 

3. 2. 4. 1.4. 4  VNET  Performance  Monitoring.  The  (insert 
application  mrcraft)  MSS  VNET  supports  runtime  performance 
verification.  Message  delivery  statistics  are  recorded  in 
each  segment  as  required  to  verify  performance  (i.e., 
message  transmission  time,  mer  ge  receipt  time,  content 
errors).  During  runtime,  th-  JET  executes  the  VNET 
interface  software,  XTP,  and  any  necessary  background 
housekeeping  tasks,  such  as  management  of  module 
synchronization  and  communication  with  the  FDDI  board. 

(This  paragraph  must  be  tailored  to  indicate  the  actual  performance  monitoring 
capability  provided  in  the  application  aircraft  MSS.) 

3 . 2 . 4 . 1 . 4 . 5  Data  Flow .  The  (insert  application  aircraft)  MSS  VNET 
utilizes  the  following  data  flow.  As  messages  are  received 
from  the  VNET  interface,  and  processed  by  the  application 
services  layer,  the  segment  application  layer  notifies  the 
application  services  layer  of  the  messages  it  is  expecting 
to  receive/send.  The  segment  application  layer  processes 
received  messages  as  they  arrive.  The  segment  application 
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layer  has  the  capability  to  establish  the  importance  of  a 
given  message  and  to  interpret  the  message  contents.  The 
status  of  an  application  node  is  available  to  an  application 
to  make  control  decisions. 

Messages  are  passed  between  the  application  services  layer 
and  the  VNET  interface  layer  in  the  appropriate  message 
format.  The  VNET  interface  layer  performs  any  necessary 
format  translations  for  transmission  through  the  VNET.  The 
application  services  layer  has  the  ability  to  request  the 
status  of  the  last  operation  in  order  to  make  decisions  on 
important  message  transfers.  Each  segment's  VNET  interface 
layer  has  access  to  only  to  those  messages  used  by  that 
particular  segment. 

(These  paragraphs  must  be  tailored  to  innate  the  actual  dataflow  utilized  in  this 
application  aircraft  MSS.) 


3. 2. 4. 1.5  VNET  Design  Characterist Ics .  The  following 
paragraphs  describe  the  general  behavior  and  characteristics 
of  the  (insert  application  aircraft)  MSS  VNET  design. 


3. 2. 4. 1.5.1  Data  Integrity.  The  heart  of  VNET  reliability 
is  data  integrity.  The  Application  must  be  in  complete 
control  of  the  transfer  of  data  to  and  from  the  VNET.  The 
VNET  Interface  does  not  write  or  read  the  Application's  data 
area  except  when  requested  by  the  Application. 

There  is  always  a  possibility  that  the  VNET  Interface  might 
be  in  the  process  of  reading  in  a  message  at  the  very  time 
that  the  Application  asks  for  that  message.  Since  the 
message  is  incomplete,  the  VNET  Interface  does  not  make  the 
message  available  to  a  Get  call  until  the  whole  message  has 
been  transferred  in  from  the  VNET. 

(This  paragraph  must  be  tailored  to  discuss  integrity  in  the  application  aircraft 

MSS.  The  paragraph  implies  that  the  Appl.  .tn  must  be  able  to  call  functions  to 

command  the  VNET,  with  a",  assurance  thu,  ddental  transfer  will  not  occur.  For 
example,  the  Application  can  execute  a  pair  equations  like: 

A  :^X  +  I; 

B:=X  +  2; 

with  the  assurance  that  B  will  be  one  greater  than  A  (that  is,  the  value  of  X  cannot 
change  between  the  two  equations).  The  reverse  operation  is  similar.  For  example: 


X ;« 1; 

PutiX); 

X:m2; 

The  second  assignment  (X  .*■  2)  will  not  cause  the  value  of  X  to  be  overwritten  in  the 
process  of  being  sent  to  the  VNET.) 
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3. 2. 4. 1.5. 2  Error  Handling.  Any  medium  for  data  flow 
carries  a  possibility  of  error,  for  which  the  VNET  design 
must  account.  Regardless  of  the  medium,  under  no 
circumstances  will  the  (insert  application  aircraft)  MSS  VNET 
Interface  present  bad  or  incomplete  data  to  the  Application. 
The  (insert  Application  aircraft)  MSS  VNET  transfer  protocol  is  the 
Xpress  Transfer  Protocol  (XTP) .  XTP  meets  the  requirement 
for  error  detection  and  automatic  retransmission  of  data  at 
a  very  low  cost  in  computational  overhead. 

(This  paragraph  must  be  tailored  to  identify  the  error  handling  capab^Hes  for  the 
Application  aircraft  MSS  communication  protocol  The  tailoring  may  accomplish  this 
goal  through  reference  to  other  published  material  The  VNET  Interface  must  be  able 
to  tell  the  Application  about  two  special  data  conditions:  (a)  no  data  ever,  and  (b)  no 
new  data,) 


3. 2. 4. 1.5. 3  Speed.  The  Application  generates  all  message- 
sends  (i.e.,  puts)  no  later  than  half  way  through  a  given 
frame.  The  (insert  application  aircraft)  MSS  VNET  insures  that  valid 
messages  arrive  no  later  than  the  start  of  the  next  frame. 
This  design  ensures  that  the  Applications  have  an 
independent  execution  order. 

(This  paragraph  must  be  tailored  to  reflect  the  actual  implementation,  based  on  spare 
time  requirements,  for  this  Application  aircrqft  MSS.  The  amount  of  time  allotted  for 
message  transmission  will  vary  from  program  to  program.  For  example,  in  a  simulator 
with  a  50%  spare  frame  requirement,  it  is  known  th^  no  Application  can  ask  the 
VNET  Interface  to  send  a  message  later  than  halfway  through  the  frame.  It  is  also 
known  that  the  message  must  be  at  its  destination  segment  no  later  than  the  start  of  the 
next  frame.  This  translates  into  a  half-frame  requirement  for  message  transmission. 
Other  programs  may  impose  stricter  requirements.  A  design  requirement  like  this 
prevents  one  Application  from  depending  on  the  execution  order  of  another 
Application. 

Quickness  of  response  to  requests  from  the  Application  is  very  closely  tied  to  hardware 
configurations  and  to  program  requirements.  For  example,  it  may  be  desirable  in 
some  hardware  configurations  for  the  Application  to  interrupt  the  VNET  Interface 
process  and  to  wait  until  that  process  has  responded  before  the  Application  continues. 
In  other  configurations,  it  may  be  satisfactory  for  the  VNET  Interface  to  en  queue  the 
request  and  permit  the  Application  to  continue  on  at  once.  If  the  Application  asks  to 
receive  a  message,  the  VNET  must  never  make  the  Application  wait  until  the  message 
has  arrived.) 


3. 2. 4. 1.5. 4  Legal  Senders.  A  requirement  of  a  MSS  is  that 
a  given  message  may  be  sent  by  only  one  segment.  If 
multiple  segments  were  allowed  to  send  a  message,  there  is  a 
severe  chance  that  data  would  be  overwritten  or  out  of  sync. 
The  (insert  application  aircraft)  MSS  VNET  design  accounts  for  this 
problem.  The  VNET  Interface  must  be  able  to  notify  the 
Application  when  it  is  attempting  to  send  a  message  for 


23 


D495-10735-1 
20  August  1993 

which  it  is  not  a  legal  sender,  and  there  must  be  a  method 
of  identifying  legal  senders  of  messages  to  the  VNET.  There 
are  two  implications  of  this  design;  (a)  an  Application  must 
be  able  to  identify  itself  to  the  VNET,  and  (b)  the  VNET 
must  be  able  to  access  a  list  of  messages  and  their  legal 
senders.  This  is  done  before  the  Application  is  allowed  to 
send  any  messages. 

(This  paragraph  should  not  requiring  tailoring.  Although  multiple  senders  is  not 
likely,  this  is  more  than  simply  a  robust  design.  The  most  probable  source  for  multiple 
senders  arises  from  the  presence  of  different  software  baselines  in  deferent  segment.) 


3 . 2 . 4 . 1 . 5 . 5  Legal  Receivers .  The  (insert  application  aircrqft)  MSS 
VNET  interface  design  also  insists  that  the  legal  recipients 
of  a  message  be  identified  beforehand.  Segments  are  not 
allowed  to  "snoop"  on  messages  unless  they  are  marked  as 
receivers  of  the  message.  This  permits  the  VNET  to  manage 
data  transmission  in  an  economical  way. 


3. 2. 4. 1.5. 6  Multi-Copied  Messages.  The  VNET  Interface 
must  be  able  to  store  multiple  copies  of  a  message  and 
present  them  to  the  Application.  The  VNET  informs  the 
Application  of  how  many  messages  of  the  type  that  it  has  as 
a  return  value  from  the  Get  call.  In  addition,  it  labels 
them  as  to  arrival  order  and  age. 

(This  paragraph  must  be  tailored  to  identify  the  design  utilized  in  the  application 
aircraft  MSS.  Multi<opied  messages  are  a  potentially  real  problem.  Imagine  that  a 
hypothetical  automated  lOS  page  respond  to  an  instructor  selection  by  setting 
Malfunction  A  and  then  clearing  Malfunction  B.  Each  of  the  mtffunction  messages  is 
of  the  same  message  type.  If  the  VNET  Interface  for  a  segment  receiving  the 
malfunction  messages  had  space  in  its  buffers  for  only  one  copy  of  a  message,  it  could 
potentially  receive  both  messages,  but  would  overwrite  the  message  that  arrived  first 
with  the  message  that  arrived  second.  As  a  result,  the  segment  Application  code  would 
not  know  to  set  Malfunction  B.) 


3 . 2 . 4 . 1 . 6  VNET  Design  Capabilities.  The  (insert application 
aircraft)  MSS  VNET  possess  several  capabilities  in  addition  to 
inter-segment  message  transfer  during  runtime. 

3 . 2 . 4 . 1 . 6 . 1  VNET  Testing .  The  (insert  application  aircraft)  MSS 
VNET  can  be  tested  without  a  real  segment  application 
present.  The  VNET  includes  two  special  segment  applications 
both  with  no  functionality:  one  to  send  a  message  and  one  to 
receive  it. 

(This  paragraph  must  be  tailored  to  indicate  the  exact  level  of  VNET  testing  capability 
present  in  the  application  aircrqft  MSS.) 

3 . 2 . 4 . 1 . 6 . 2  Message  Counting .  The  (insert application  aircrqft)  MSS 
VNET  keeps  a  running  count  of  the  number  of  messages  of  each 
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type  that  each  segment  sends  and  receives.  Examining  these 
counts  can  confirm  that  a  given  message  was  sent  a  certain 
number  of  times  by  a  given  segment,  and  that  the  message  was 
received  the  same  number  of  times  by  each  of  the  segments 
which  was  entitled  to  receive  it.  This  is  implemented  in 
Application  Services  code  in  order  to  correct  for  any  errors 
in  the  VNET  Interface.  If  a  message  arrives  at  Application 
Services,  it  can  be  assumed  to  be  available  to  the 
Application.  A  second  message  count  is  used  to  debug  the 
Application  Services.  The  count  is  kept  by  the  Application 
Executive  when  it  calls  Put  and  Get  and  is  compared  with  the 
count  kept  by  Application  Services.  The  two  should  always 
match  if  Application  Services  is  functioning  properly. 

(This  paragraph  must  be  tailored  to  indicate  the  actual  message  counting  approach 
utilized  in  the  application  aircraft  MSS.  These  counts  have  been  shown  to  he  useful  in 
integration.  Very  often  a  segment's  misbehavior  can  be  traced  to  a  message  not  being 
sent  or  the  message  not  being  received.  They  can  also  serve  to  identify  a  bad  network 
interface.) 


3 . 2 . 4 . 1 . 6 . 3  Message  Capture .  The  (insert  application  aircrqft)  MSS 
VNET  provides  a  facility  for  capturing  a  specified  message 
transfer. 

(This  paragraph  must  be  tailored  to  indicate  the  actual  message  capture  capability 
supported  by  the  application  aircraft  MSS.  The  protocols  surrounding  messages  very 
often  provi^  checksums  to  avoid  data  errors  between  segments.  Nevertheless,  it  is 
often  useful  to  be  able  to  capture  an  individual  message  at  the  Application  Services 
level  to  verify  visibly  that  the  message  was  received  exactly  as  it  was  transmitted.  It  is 
very  desirable  to  be  able  to  turn  message  capture  on  and  off  at  will) 


3. 2. 4. 1.6. 4  Message  Latency.  The  (insert  application  aircraft)  MSS 
VNET  provides  a  capability  for  measuring  message  latency. 

The  VNET  includes  a  special  segment  Application  that  sends 
only  one  message  at  a  fixed  rate,  in  response  to  an  internal 
clock  interrupt.  A  second  special  segment  Application 
requests  that  the  VNET  Interface  interrupt  the  Application 
when  that  message  arrived.  The  delta  in  the  send  and 
receive  time  is  a  measure  of  the  delay  a  message  experiences 
in  transversing  the  VNET. 


The  maximum  allowable  latency  for  the  VNET  is  (insert maximum 
time  value)  microsecond  (s)  .  This  is  the  maximum  time  that  a 
VNET  can  take  to  receive  a  message  for  transmission  from  the 
host  (application),  pack  the  message  and  pass  it  to  FDDI. 

It  is  also  the  maximum  time  that  a  VNET  can  take  to’receive 
a  packed  message,  place  it  in  memory,  and  notify  the  host 
that  it  is  present. 

(This  paragraph  must  be  tailored  to  indicate  the  actual  latency  measurement  capability 
that  the  application  aircraft  MSS  provides.  Also,  the  discussion  of  message  latency  in 
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the  application  atrcrpft  MSS  should  be  tailored.  Using  FDDl/XTP,  the  maximum 
latency  necessary  to  eliminate  bottlenecks  is  SSO  microseconds.  It  is  suggested  that  this 
latency  be  reduced  when  a  silicon  (integrated  circuit)  version  of  XTP  becomes 
commercially  available  to  reduce  the  VNET  bottleneck.) 


3 . 2 . 4 . 1 . 6 . 5  Execution  Timing.  The  (insert application aircrqfl)  MSS 
VNET  provides  a  capability  to  measure  execution  time.  Gross 
overruns  (in  which  a  frame  or  frames  overrun  so  bad  as  to 
never  catch  up)  can  be  detected  via  the  message  counting 
capability.  Minor  overruns  (in  which  a  frame  overruns  but 
is  made  up  in  the  next  frame)  can  be  detected  via  the  VNET's 
timing  functions:  Start_Timing  and  Stop_Timing.  These 
utilities  use  a  circular  array  of  100  integers  in  which  the 
elapsed  time  between  the  two  calls  was  stored.  This  utility 
allows  timing  capture  to  be  turned  on  and  off  at  critical 
points.  The  utility  also  allows  various  sections  of  code  to 
be  timed.  For  example,  it  is  possible  to  zero  in  on  code 
which  is  taking  a  long  time  to  execute,  preferably  without 
having  to  recompile. 

(This  paragraph  must  be  tailored  to  indicate  the  actual  execution  timing  capabiUty  that 
the  application  aircraft  MSS  provides.) 


3. 2. 4. 1.6. 6  File  Transfer  Protocol.  The  (insert applkadon 
aircraft)  MSS  VNET  supports  the  non-real-time  transfer  of 
files  between  segments.  If  support  for  file  transfers 
during  real-time  operation  is  provided,  such  support  must 
use  a  lower  priority  than  that  used  to  transfer  VNET  message 
traffic,  and  not  interfere  with  or  slow  down  such  traffic. 

(This  paragraph  must  be  tailored  to  indicate  the  actual  fUe  transfer  capability  provided 
in  the  application  aircraft  MSS.  If  real  time  file  transfer  support  is  not  required  for 
the  specific  application,  then  the  references  may  be  removed.) 

3. 2. 4. 2  Message  Data  Representation.  The  following 
paragraphs  present  the  design  structure  of  interface 
messages . 

(This  paragraph  and  its  sub-paragraphs  must  be  tailored  to  specify  the  impropriate 
machine  level  details  for  this  application  aircraft  MSS.  Modular  simulators  may  be 
implemented  using  several  Afferent  lands  of  computational  hardware  on  the  same 
system. 

By  isolating  these  factors  in  the  VNET,  no  segment  Application  program  need  be 
aware  of  the  kind  of  hardware  it  is  running  on,  except  for  the  topmost  Executive. 
Even  there,  this  machine  data  could  be  stored  in  a  datafile  or  perfwps  be  derived  from 
operating  system  calls.  Other  implications  of  assigning  Endian  functions  to  the  VNET 
are  that  the  VNET  may  run  on  any  sort  of  CPU  archUecture,  and  that  the  Application 
and  VNET  need  not  run  on  the  same  kind  of  CPU.  The  VNET  knows  tiie  format 
requirements  of  the  net  and  it  knows  the  format  requirements  of  its  client  AppUcation 
CPUs;  it  merely  needs  to  satisfy  them.) 
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3. 2. 4. 2.1  Identification  Numbers.  All  interface  messages 
include  a  unique  32  bit  integer  identification  number. 
Identification  numbers  be  used  in  the  address  field  of  an 
XTP  information  segment.  The  Global  Message  Types  package 
includes  an  enumeration  type  which  consists  of  all  message 
names,  and  is  built  from  the  interface  specification.  The 
VNET  utilizes  this  type  to  ensure  the  correct  configuration 
of  messages  between  segments  in  the  system.  A  particular 
segment's  application  layer  only  has  access  to  the  inputs 
and  outputs  which  are  specifically  identified  as  applicable 
to  the  segment  in  the  (insert  application  aircrqft)  MSS  IDD.  A  unique 
4-byte  (32  bit)  integer  is  assigned  to  each  message  name. 
This  integer  is  the  identification  number.  The  same  integer 
values  be  assigned  to  the  enumerated  types,  regardless  of 
compiler  implementation,  given  that  the  master  message 
package  is  identical  in  each  segment. 

(This  paragraph  must  be  tailored  to  indicate  the  method  of  message  identification 
utilized  in  the  application  aircraft^s  VNET  implementation,) 


3. 2. 4. 2. 2  Network  Byte  Order.  The  network  byte  order  is 
as  specified  in  MIL-STD-1777,  Internet  Protocol 
Specification. 

The  eight  bits  of  each  byte  are  transmitted  on  the  media  in 
the  order  that  would  be  read  in  a  left  to  right  fashion, 
going  from  low  to  high  memory  locations.  Where  the  left  most 
bit  is  the  Most  Significant  Bit  (MSB)  and  the  right  most  bit 
is  the  Least  Significant  Bit  (LSB) . 

Bytes  are  also  transmitted  from  left  to  right,  from  high 
order  to  low  order.  Whenever  a  multi-octet  field  represents 
a  numerical  quantity,  the  left  most  bit  of  the  whole  field 
is  the  most  significant  bit.  When  a  multi-octet  quantity  is 
transmitted,  the  most  significant  octet  is  transmitted 
first.  This  is  known  in  the  computer  industry  as  Big-Endian 
format . 

The  byte  number  is  the  offset  in  memory  from  the  lowest  byte 
or  the  base  byte.  The  base  byte  is  the  address  used  when 
addressing  the  long  word  or  half  word  as  a  single  entity. 
Therefore,  Byte  3  is  a  higher  memory  location  address  than 
Byte  0. 

(This  paragraph  must  be  tailored  to  account  for  different  CPUs  utilized  within  the 
same  implementation.  Some  CPUs  store  multi'byte  data  in  memory  with  the  most 
significant  byte  in  the  lower  memory  address  and  the  least  significant  byte  in  the 
higher  memory  address  (so  called  Big-EmSan  architectures).  Other  machines  do  the 
opposite:  the  most  sign^ant  byte  is  stored  in  the  higher  memory  address  (so  called 
Little-Endian  architectures). 
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Data  on  the  VNET,  when  implemented  as  a  serial  network,  is  defined  in  MILSTD- 
1 777,  the  Internet  Protocol  Specification,  Appendix  A.  This  is  a  Big-Endian  approach, 
though  this  does  not  matter  very  much  since  the  only  requirement  is  that  some  sort  of 
defined  process  exist  in  the  VNET  to  transfer  the  data  from  memory  to  the  bus,  and 
from  the  bus  to  memory;  this  process  could  operate  as  easily  in  Little-Endian  order  as 
in  Big-Endian  order. 

What  should  also  be  obvious  is  that  the  same  process  for  copying  serial  data  to  memory 
cannot  operate  on  both  Big-Endian  and  Uttle-EnMan  CPUs  and  still  preserve  the 
meaning  of  the  data.  Accordingly,  data  must  be  converted  somewhere,  by  some 
process.  Who  is  responsible  for  this? 

The  answer  is  given  in  ISO-7498,  the  Open  Systems  Interconnect  standard.  It  is  the 
responsibility  the  Presentation  Layer  of  the  ISOIOSI  to  perform  data  conversions  of 
this  type.  This  is  handled  automatically  in  the  VNET.  The  segment  Application 
software  simply  needs  to  inform  the  VNET  whether  it  is  a  Big-Endian  or  Ut^-Endian 
machine.) 


3. 2. 4. 2 
used  on 

a. 

b. 

c. 

d. 

1985) 


3  Basic  Data 
the  VNET: 

short  integer 

integer 

long  integer 

float 


Types .  The  following  data  types  are 


8  bit  byte 

16  bit  double  byte  or  half  word 

32  bit  quad  byte  or  (long)  word 

Single  and  double  precision  IEEE 
Floating  Point  (Spec  No  754- 


The  first  element  of  double  and  single  precision  enumerated 
types  on  the  network  is  represented  by  number  0  in  the  type 
declaration.  Basic  data  types  are  defined  in  package 
Base_Types  in  Appendix  A  of  this  document. 

(This  paragraph  must  be  tailored  to  account  for  differences  in  Ada  compilers  and  how 
they  represent  enumerations.  It  is  probably  true  that  every  Ada  compiler  gives  a  value 
of  zero  for  the  first  item  in  an  enumeration,  one  for  the  second,  and  so  on. 
Nevertheless,  it  makes  sense  not  to  trust  the  compiler  to  do  so  when  a  small 
expenditure  of  effort  in  writing  representation  clauses  for  the  enumeration  types  can 
ensure  that  the  same  values  will  be  used  across  the  system. 

Also  of  concern  are  the  floating  point  number  representation.  The  floating  point 
standard  for  the  VNET  is  IEEE-754.  Not  every  CPU  uses  this  format,  though  newer 
CPUs  adhere  to  this  standard.  When  an  older  floating  point  format  (IBM  3M,  Gould, 
etc.)  is  required  by  a  segment,  the  VNET  must  convert  between  this  format  and  the 
IEEE  format.) 


3. 2. 4. 2. 4  Complex  Data  Structures.  Data  structures  are 
placed  on  the  communication  media  in  the  order  they  are 
declared  in  the  type  definition.  This  order  is  defined  as 
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left-to-right  and  then  top-to-bottom.  Sub-structures 
comply  with  the  same  interpretation. 

For  example: 

type  Data_Structure_II  is  record 
Latitude:  Float; 

Longitude:  Float; 
end  record; 


type  Data_Structure  is  record 
Altitude;  Float; 

Heading:  Float; 

Position;  Data_Structure_II; 
end  record; 

An  object  of  type  "Data_Structure"  would  be  sent  in  the 
following  order:  Altitude,  Heading,  Latitude  and  Longitude. 

(This  paragraph  must  be  tailored  to  account  for  the  interface  message  objects 
documented  in  Appendix  A  of  this  IDD.  If  drffertni  Ada  compilers  are  used  on  any  of 
these  segments,  or  if  the  data  will  be  tranrferred  to  a  system  which  has  a  different  Ada 
compiler  (e.g.,  from  the  lOS  to  the  tOS  console),  then  it  is  necessary  to  write 
representation  specifications  for  those  interface  message  objects.  The  reason  for  this  is 
that  Ada  compUers  treat  records  as  abstract  data  objects.  Compilers  are  free  to  add 
padding  to  records  in  order  to  give  proper  word  alignment  to  data  fields  within  records. 

Ada  compilers  for  different  CPUs,  or  even  different  versions  of  the  same  Ada  compiler 
for  the  same  CPU,  cannot  be  expected  to  lay  outfields  in  deUa  records  the  same  way. 
The  purpose  of  representation  s^cifications  is  to  force  the  compiler  to  lay  out  the  dtOa 
in  the  way  described  in  the 
specification.) 
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4.  NOTES 


4 . 1  Acronyms  and  Abbreviations 


ANSI 

CASE 

CSCI 

ENV 

EW 

FC 
FD 
FDD  I 
FS 

HWCI 

IDD 

lOS 

IRS 

ISO/OSI 


MSS 


American  National  Standards  Institute 

Computer  Aided  Software  Engineering 
Computer  Software  Configuration  Item 

Environment  Segment 
Electronic  Warfare  Segment 

Flight  Controls  Segment 
Flight  Dynamics  Segment 
Fiber  Distributed  Data  Interface 
Flight  Station  Segment 

Hardware  Configuration  Item 

Interface  Design  Document 
Instructor  Operator  Station  Segment 
Interface  Requirements  Specification 
International  Standards  Organization  for  Open 
System  Integration 

Modular  Simulator  System 


NAV  Navigation/Communication  Segment 


PHC  Physical  Cues  Segment 

PRO  Propulsion  Segment 

PEI  Protocol  Engines  Inc. 


RDR  Radar  Segment 

VIS  Visual  Segment 

VLSI  Very  Large  Scale  Integration 

VNET  Virtual  Network 


WPN  Weapon  Segment 

XTP  Xpress  Transfer  Protocol 

(This  paragraph  must  be  tailored  to  reflect  acronyms  and  abbreviations  in  the 
application  aircraft  MSS.) 


4.2  Glossary 

APPLICATION.  The  actual  hardware  and  software  that 
implements  a  particular  segment's  functionality  and 
performance  requirements  (e.g..  Flight  Dynamics). 
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APPLICATION  SERVICES, 
and  the  VNET, 


The  interface  between  the  Application 


MODEL.  Simulations  of  systems  and  entities  and  executed 
within  the  various  MSS  segments 


MODULE.  One  element  of  the  MSS  computational  system  on 
which  resides  the  CSCIs  that  accomplish  the  required 
functionality  of  one  or  more  segments. 

SEGMENT.  One  of  the  top  level  partition  elements  in  the  MSS 
concept,  to  which  functional  capabilities  are  allocated. 

VIRTUAL  NETWORK.  The  means  for  transmission  of  information 
between  MSS  segments.  This  may  be  implemented  as  a  physical 
or  logical  or  heterogeneous  network. 

(This  paragraph  must  be  tailored  to  reflect  terminology  usage  in  the  application 
aircraft  MSS.) 
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--  %z% 

Unit  Name: 

Global_Message_Types 

— 

Source  Pathname: 

%P% 

—  %z% 

Unit  Type: 

Package  Spec  (no  body) 

—  %z% 

Unit  ID: 

(tbd) 

—  %z% 

Author: 

Gary  Kamsickas,  Bob  Grispen,  et  al. 

“  %z% 

Date  of  Origin: 

19  August  1993 

--  %z% 

sees  Filename: 

%M% 

—  %z% 

Delta  ID: 

%I% 

—  %z% 

Delta  Date: 

%G% 

—  %z% 

eurrent  Release: 

%R% 

—  Purpose: 

—  This  package  contains  definitions  of  types  which  are  contained  in 

—  messages  sent  by  more  than  one  segment,  with  the  exception  of: 

(a)  Base_Types  (e.g.,  integer,  float) 

(b)  Engineering_Units  (e.g.,  Mach  number.  Degrees,  Radians) 

(c)  Moving_Model_Types  (e.g.,  threats,  companion  vehicles) 

(d)  Control_Types  (e.g.,  responses  to  lOS  messages) 

(e)  Service_Function_Types  (e.g..  Occulting,  Spatial  Relations) 

—  Adaptation: 

Section  10.1.1  will  require  modification  to  meet  the  requirements 
of  the  particular  aircraft  being  simulated  and  the  type  of 
simulator  used.  Determine  the  values  of  each  of  the  enumeration 
types  listed  below;  comment  out  or  delete  those  which  do  not 
apply  to  this  simulator/aircraft;  and  add  other  values  as 
required.  Section  10.1.2  will  not  commonly  require  any 
modification. 

with  Base_Types; 

with  Engineering_Units; 

with  Control_Types; 

package  Global_Message_Types  is 


— /  10.1  Global  Message  Types 

_ ★ 
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Bytes  : 


constant 


8;  —  improve  readability  of  rep  specs 


★ 

— /  10.1.1  Aircraft /Simulator-Specific  Global  Types 


—  This  section  of  the  package  will  contain  the  data  types 

—  which  will  be  specific  to  the  simulated  aircraft.  It  may 

—  or  may  not  require  modification  when  moved  from  project 

—  to  project.  The  types  in  Section  10.1.2  (Reusable  Global 

—  Types)  are  not  intended  to  change  from  program  to  program, 

—  while  types  in  this  current  section  will  vary. 


— /  10.1.1.1  Aircraft  Configuration  Type  Definitions 
_ ★*★**♦♦*★**★★★★★★★★**★★*★ 


type  Crew_Station  is 
(Pilot) ; 

for  Crew  Station' size  use  8; 


type  Aircraft_Electrical_Bus  is  ( 
Emergency_AC_Bus_No_l , 
Emergency_AC_Bus_No_2 , 
Essential_AC_Bus_No_2, 

Nonessent ial_AC_Bus_No_l , 
Nacelle_Essential_AC_Bus, 
Nacelle_Nonessential_AC_Bus, 
Nonessent ial_AC_Bus_No_2, 
Radar_AC_Bus, 

Overcurrent_Protection_Panel_l, 
Emergency_DC_Bus_No_l , 
Emergency_DC_Bus_No_2 , 

Essential  DC  Bus  No  2, 
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Nonessent  ial_DC_Bus_No__l , 

Nacelle_Noness_DC_Bus, 

Battery__Bus_No_l , 

Battery_Bus_No_2) ; 

Aircraft_Electrical_Bus_Size  :  constant  :■  8; 

for  Aircraft_Electrical_Bus' size  use  Aircraft_Electrical_Bus_Size; 


Number_Of_Aircraft__Electrical_Busses  :  constant 

Aircraft_Electrical_Bus'pos  (Aircraft_Electrical_Bus' last)  - 
Aircraft_Electrical_Bus'pos  {Aircraft_Electrical_Bus' first)  +  1; 


type  Aircraft_Electrical_Generator  is  ( 
Main_Generator, 

Standby_Generator, 

EPU_Generator)  ; 

for  Aircraft  Electrical  Generator' size  use  8; 


— NOTE:  Aircraft  Hydraulic  Components  must  be  ordered  by  segment 
type  Aircraft_Hydraulic_Component  is  ( 

—  ENV 

—  EW 
EW_TBD, 

—  FC 

Left_Flaperon, 

Left_Horizontal_Stabilizer, 

Ri gh t_F 1 ape  r on , 

Right_Hori zont al_St abi 1 i zer , 

Rudder, 

Nosewheel, 

Le  f  t_Landi ng_Gea  r , 

Nose_Landing_Gear, 

Right_Landing_Gear , 

Le f t_Whee l_Brake , 

Right_Wheel_Bra)ce, 

Left_Leading_Edge_Flap, 

Right_Leading_Edge_Flap, 

Right_Speedbrake, 

Le  f  t_Speedbr ake , 

Ai r_Re  f ue l_Door , 

Left_Landing_Gear_Door, 

Nose_Landing_Gear_Door, 
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Right_Landing__Gear_Door, 

Gun_Purge_Door, 

—  fd 

Drag_Chute, 

“  FS 
—  IDS 
—  NAV 
—  PHC 
—  PRO 
EPU, 

—  RDR 
RDR_TBD, 

--  VIS 
VIS_TBD, 

—  WPN 
WPN_TBD)  ; 

for  Aircraft_Hydraulic_Component' size  use  8; 

subtype  Elect ronic_Warfare_Hydraulic_Component 
Ai rc r af t_Hydr au  1  i c__Component  range 
EW_TBD. .EW_TBD; 

subtype  Flight_Controls_Hydraulic_Component  is 
Aircraft_Hydraulic_Component  range 
Left_Flaperon. .Gun_Purge_Door; 

subtype  Flight_Dynamics_Hydraulic_Component  is 
Aircraft_Hydraulic_Component 
range  Drag_Chute. .Drag_Chute; 

subtype  Propul sion_Hydraulic_Component  is 
Aircraft_Hydraulic_Component 
range  EPU..EPU; 

subtype  Radar_Hydraulic_Component  is 
Aircraft_Hydraulic_Component  range 
RDR_TBD. .RDR_TBD; 

subtype  Visual_System__Hydraulic_Component  is 
Aircraft_Hydraulic_Component  range 
VIS  TBD..VIS  TBD; 
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subtype  Weapons_Hydraulic_Component  is 
Aircraft_Hydraulic_Component  range 
WPN_TBD. .WPN_TBD; 

type  Aircraft_Hydraulic_Puinp  is  ( 

S  y  s  t  ein_A_P  ump , 

S y s t em_B_P ump , 

EPU_Pump) ; 

for  Aircraft_Hydraulic_Pump' size  use  8; 

type  Aircraft_Hydraulic_System  is  ( 

System_A, 

System_B) ; 

for  Aircraft_Hydraulic_Systein' size  use  8; 

type  Aircraft_Hydraulic_Reservoir  is  ( 
System_A_Reservior, 

System_B_Reservior) ; 

Aircraft__Hydraulic_Reservoir__Size  :  constant  :«  32; 

for  Aircraft__Hydraulic_Reservoir' size  use 
Aircraft_Hydraulic_Reservoir_Size; 

type  Aircraft_Pneumatic_Coinponent  is  ( 
Left_Landing_Gear, 

Right_Landing_Gear, 

Nose_Landing_Gear) ; 

for  Aircraft_Pneumatic_Component' size  use  8; 

subtype  Flight_Controls_Pneumatic_Component  is 
Aircraft_Pneumatic_Component  range 
Left_Landing_Gear. . 

Nose_Landing_Gear; 

type  Aircraft_Oxygen_System  is  ( 

Main_System, 

Emergency_System) ; 

for  Aircraft_Oxygen_Systeni' size  use  8; 

type  Aircraft_Doors_And_Hatches  is  ( 

Air  Refuel, 
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Left_Landing_Gear, 

Nose_Landing_Gear, 

Right_Landing_Gear, 

Gun_Purge) ; 

for  Aircraft_Doors  And  Hatches' size  use  8; 


type  Aircraft_Fuel_Tank  is  ( 
Left_Wing, 

Right_Wing, 

Centerline_External, 

Left_External, 

Right_External , 

F_2, 

Aft_Reservior, 

Fwd_Reservior, 

A_l)  ; 

for  Aircraft_Fuel_Tank' size  use  8; 


type  Primary_Control_Surface  is  ( 
Left_Flaperon, 
Left_Horizontal_Stabilizer, 
Right_Flaperon, 
Right_Horizontal_Stabilizer, 
Left_Horizontal_Tail, 
Right_Horizontal_Tail, 

Rudder, 

Nose wheel) ; 

for  Primary_Control_Surface' size  use  8; 


type  Secondary_Control_Surface  is  ( 
Left_Leading_Edge_Flap, 

Le f t_Speedbrake , 

Right_Leading_Edge_Flap, 

Right_Speedbrake, 

Nosewheel) ; 

for  Secondary_Control_Surf ace' size  use  8; 


type  Aircraft_Landing_Gear  is  ( 
Left, 

Nose, 
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Right) ; 

for  Aircraft_Lanciing_Gear' size  use  8; 

type  Aircraft_Wheel  is  ( 

Left, 

Nose, 

Right) ; 

for  Aircraft_Wheel' size  use  8; 

type  Aircraft_Surface_Tab  is  (To_Be_Determineci) ; 

for  Aircraft_Surface_Tab' size  use  8; 

type  Cockpit_Control_Device  is  ( 

Pitch_Stick, 

Roll_Stick, 

Left_Pedal, 

Right_Pedal) ; 

for  Cockpit_Control_Device'  size  use  8; 

type  Aircraft_Unique_Control_Device  is  (Ram_Air_Turbine) 

for  Aircraft_Unique_Control_Device' size  use  8; 

type  Aircraft_Engine  is  ( 

Engine) ; 

Aircraft_Engine_Size  :  constant  :=  32; 

for  Aircraft_Engine' size  use  Aircraft_Engine_Size; 

type  Aircraft_APU  is  ( 

EPU) ; 

for  Aircraft_APU' size  use  8; 

type  Aircraft_Throttle_Lever  is  ( 

Throttle) ; 

for  Aircraft_Throttle_Lever' size  use  8; 

type  IFF_Mode  is  ( 

Mode_l , 

Mode_2 , 

Mode_3A, 

Mode_4 , 

Mode  C) ; 
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for  lFF_Mode' size  use  16; 

type  Master_Mode  is  ( 

Nav, 

A_A, 

A_G)  ; 

for  Master_Mode' size  use  8; 

type  SMS_Submode  is  ( 

Off, 

Stby, 

INV, 

AAM, 

A_G, 

E_J, 

S_J)  ; 

for  SMS  Submode' size  use  8; 


type  A_G_Weapon_Delivery_Mode  is  ( 

MAN, 

LADD, 

DTOS, 

CCRP, 

CCIP) ; 

for  A_G_Weapon_Delivery_Mode' size  use  8; 


type  Release_Option  is  ( 

Sgl, 

Pair) ; 

Release_Option_Size  :  constant  :=  8; 

for  Release_Option' size  use  Release_Option_Size; 


type  Arming_Option  is  ( 

Nose, 

Tail, 

Nstl) ; 

Arming_Option_Size  ;  constant  :=  8; 

for  Arming_Option' size  use  Arming_Option_Size; 


type  Fuze_Arming  is 
Impact, 


( 
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Altitude, 

Arming_Time, 

Roc key e) ; 

Fuze_Arming_Si2e  :  constant  8; 

for  Fuze_Arming' size  use  Fuze_Arming_Size; 

type  Weapon_Profile  is  ( 

Profl, 

Prof 2) ; 

Weapon_Prof ile_Size  :  constant  :*  8; 

for  Weapon_Prof ile' size  use  Weapon_Profile  Size, 


type  Weapon_Status  is  ( 

Rdy, 

Sim, 

Rel, 

Mai, 

Saf, 

None) ; 

Weapon  Status  Size  :  constant  :=  8; 


for  Weapon_Status' size  use  Weapo*i_Status_Si2e; 


type  Jettison_Status  is  ( 

Hot, 

None);  —  RGC  01JUN90  — 

for  Jettison  Status' size  use  8; 


type  Jettison_Type  is  ( 

Selective, 

Emergency, 

None) ; 

Jettison_Type_Size  :  constant  :=  8; 

for  Jettison_Type' size  use  Jettison_Type  Size; 


type  Stores_Station  is 
Station_l, 
Station_2, 
Station_3, 
Station_3_Rack_l , 
Station_3_Rack_2, 
Station  3  Rack  3, 


( 
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Station_4, 

Station_4_Rack_l , 

Station_4_Rack_2, 

Station_4_Rack_3, 

Station_5, 

S  t  a  t i on_5_Ra c  k_l , 

S  t  at i on_5_Rac k_2 , 

S  t  a  t  i  on_5_Rac  k_3 , 

Station_6, 

Station_6_Rack_l, 

Station_6_Rack_2, 

S t a t i on_ 6_Ra c  k_3 , 

Station_7, 

S  t  a  t  i  on_7_Rack_l , 

Station_7_Rac  k_2 , 

Station_7_Rack_3/ 

Station_8, 

Station_9) ; 

Stores_Station__Size  :  constant  :=  8; 

for  Stores_Station' size  use  Stores  Station  Size; 


type  Station_Weapon_Load  is 
Empty, 

Fuel_Tank_370_Gallon, 
Mxu_6  4  8_T  r a ve 1_P  od , 
An_Alq_l 3 l_Ecm_Pod, 
Mer_10n_10, 

Suu_20, 

Lau_68, 

Lau_8 8_Aa, 

Lau_5003, 

Aim_9_Launcher, 

Lau_129_Mod, 

M_129e2, 

Gun_Ammo, 

Blu_27b_Bf, 

Mc_l, 

Bdu_33, 

Bsu  49, 


Bsu_491, 
Mk  82, 


Fuel_Tank_300_Gallon, 
Fuel_Tank_600_Gallon, 
An_Alq_l 1 9_Ecm_Pod, 
Mau_12, 

Ter_9a, 

Lau_3 , 

Lau_88_A, 

Lau_117_A, 

Launcher, 

Lau_129_Wrl_W, 

Mk_36, 

Mk_106, 

Blu_27b_B, 

Blu_52, 

Blu_33, 

Matra_250, 

Bsu_4 9b, 

Bsu_49bl, 

Mk  82a, 
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Mk_82s, 

Mk_82sba, 

M)c_82sld, 

Mk_82s_Ba_Ld, 

Bsu_50, 

Bsu_50b, 

Bsu_501, 

Bsu_50bl, 

Mk_84, 

Mk_84_Ba, 

Mk_20_Ad, 

Mk_20_Ba, 

Bl_755_Ad, 

Bl_755_Ba, 

Cbu_52_Ad, 

Cbu_52_Ba, 

Cbu_58_Ad, 

Cbu_58_Ba, 

Cbu_71_Ad, 

Cbu_71_Ba, 

Cbu_87_Ad, 

Cbu_87_Ba, 

Cbu_89_Ad, 

Cbu_89_Ba, 

Nbdu_33, 

Nmk_106, 

Mk_5, 

M156, 

M_151, 

Ra_79, 

Cm_151, 

Mk_61, 

M151, 

CmlSl, 

B57_P, 

B57_Modl, 

B57_Pf, 

B57_F, 

B61_G, 

B61_J, 

B61_G2, 

B61_G1, 

B612_J2, 

B61_J1, 

Gbu_10, 

Gbu_10c_B, 

Gbu_12, 

Agm_65a, 

Agm_65b, 

Agm_65d, 

Aim_9 j, 

Aim_9np, 

Aim_91m, 

Aim  120a, 

Itv, 

Target_37u_33, 

Tow_Cable_37u_33) ; 

Station_Weapon_Load_Size 

:  constant  :=  8; 

for  Station_Weapon_Load' 

size  use  Station_Weapon_Load_ 

type  Station_Status  is  ( 

Empty, 

Release, 

Load, 

Hung, 

Jettison) ; 

for  Station  Status' size  use  32; 
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#  «•*<*♦******«**♦■*♦**♦**** 

_ *• 

— /  10.1.1.2  Constants  for  this  simulator 

— — ★ 


—  Constants  which  only  apply  to  messages  sent  by  one  segment  should 

—  be  declared  in  the  output  interface  types  package  for  that  segment. 

Maximum_Number_Of_Waypoints  :  constant  10; 

Max  IFF  Code_Length  :  constant  :*  6; 


^^iririeifitiritifie'k'itiriririririririritieiriritiritiritiritirieitirititiiititit 

— /  10.1.2  Aircraft/Simulator  Reusable  Global  Types 


—  This  section  contains  the  global  types  that  will  be  used 

—  from  project  to  project  and  to  the  extent  possible, 

—  usable  across  several  segments.  The  data  types  in  this 

—  section  should  not  be  changed. 


^^iririfir'k****-k'kirir*ir***irfrir'kit’kir 
_ ★ 

— /  10.1.2.1  Aircraft  Configuration  Type  Definitions 
_ ★ 

—  EW,  FC,  FD,  NAV,  PRO,  RDR,  VIS  and  WPN  each  send  FS 

—  electrical  bus  loads  for  their  equipment 

type  Aircraft_Electrical_Bus_Load_Array  is 

array  (Aircraft_Electrical_Bus)  of  Engineering_Units .Amperes; 
Aircraft_Electrical_Bus_Load_Array_Size  :  constant  := 
Number_Of_Aircraft_Electrical_Busses  *  4  *  Bytes; 
for  Aircraft_Electrical_Bus_Load_Array' size  use 
Aircraft__Electrical_Bus_Load  Array  Size; 
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—  FD  sends  fuel  quantity  in  Weight  and  Balance 

—  FS  sends  fuel  quantity  in  Fuel  Management  System 

Number_Of_Fuel_Tanks  :  constant  :• 

Aircraft_Fuel_Tank'pos  (Aircraft_Fuel_Tank' last)  - 
Aircraft_Fuel_Tank'pos  (Aircraft_Fuel_Tank' first)  +  1; 
type  Fuel_Tank_Quantity_Array  is 

array  (Aircraft_Fuel_Tank)  of  Engineering_Units .Pounds; 
Fuel_Tank_Quantity_Array_Si2e  :  constant 
Number_Of_Fuel_Tanks  *  4  *  Bytes; 
for  Fuel_Tank_Quantity_Array' size  use 
Fuel_Tank_Quantity_Array_Size; 


—  FD  and  PRO  use  Vibration_Characteristics 

type  Vibration_Characteristics  is 
record 

Frequency  :  Engineering_Units. Hertz; 

Amplitude  :  Engineering_Units. Inches; 
end  record; 

for  Vibration_Characteristics  use 
record 

Frequency  at  0  range  0..31; 

Amplitude  at  4  range  0..31; 
end  record; 

Vibration_Characteristics_Size  :  constant  :=  8  *  Bytes; 
for  Vibration_Characteristics' size  use 
Vibration_Characteristics  Size; 


—  FS  uses  Fiuid_Characteristics  for  hydraulic  fluid 

—  PRO  uses  Fluid_Characteristics  for  engine  oil 

type  Fluid_Characteristics  is 
record 

Quantity  :  Engineering_Units. Gallons; 

Pressure  :  Engineering_Units .PSI; 

Temperature  :  Engineering_Units .Degrees_C; 
end  record; 

for  Fluid  Characteristics  use 
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record 

Quantity  at  0  range  0..31; 
Pressure  at  4  range  0..31; 
Temperature  at  8  range  0..31; 
end  record; 

Fluid_Characteristics_Size  :  constant 
for  Fluid_Characteristics' size  use 
Fluid  Characteristics  Size; 


12  *  Bytes; 


_ * 

— /  10.1.2.2  Conunon/Shared  Segment  Type  Definitions 

_ it 

m^^iririririririririririr^iritiririeirir^iriritirir 


— /  10.1.2.2.1  IFF  Definition 


used  by  NAV,  RDR,  EW,  FS,  ENV 


subtype  IFF_Code  is  String (1 . .Max_IFF_Code_Length) ; 
—  unitless  code  string 


type  IFF_Data  is 
record 

Mode:  IFF_Mode; 

Code:  IFF_Code; 
end  record; 
for  IFF_Data  use 
record 

Mode  at  0  range  0 . .15; 

Code  at  0  range  16..63; 
end  record; 

IFF_Data_Size  :  constant  :-  8  *  Bytes; 
for  IFF_Data' size  use  IFF  Data  Size; 
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_ **♦**♦★★♦* 

— /  10.1.2.2.2  INS  Waypoint  Definition 

subtype  INS_Waypoints  is  Base_Types.Unsigned_Integer_16  range 
1.  .Maximum__Nunvber_Of_Waypoints; 

INS_Waypoints_Si2e  :  constant  16; 

type  Waypoint_Change  is 
record 

New_Waypoint  :  Engineering_Units.Earth_Position_Components; 
Waypoint_Nuinber  :  INS_Waypoints; 
end  record; 

for  Waypoint_Change  use 
record 

New_Waypoint  at  0  range  0..159; 

Waypoint^Number  at  20  range  0..15; 
end  record; 

for  Waypoint__Change' size  use  22  *  Bytes; 

—  — 

— /  10.1.2.2.3  Weapon  stations  and  stores 
_ * 

type  Weapon_Station_Loading  is 
record 

Station  :  Stores_Station; 

Weapon  :  Station_Weapon_Load; 

Quantity  :  Base_Types.Signed_Integer_16; 

Status  :  Station_Status; 

end  record; 

for  Weapon_Station__Loading  use 
record 

Station  at  0  range  0..7; 

Weapon  at  0  range  8.. 15; 
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Quantity  at  0  range  16.. 31; 

Status  at  4  range  0..31; 

end  record; 

Weapon_Station_Loading_Size  :  constant  8  *  Bytes; 
for  Weapon_Station_Loading' size  use 
Weapon_Station_Loading_Size; 

Number_Of_Stores_Stations  :  constant  := 

Stores_Station'pos  (Stores_Station' last)  - 
Stores_Station'pos  (Stores_Stat ion' first)  +  1; 

subtype  Stores_Station_Count  is  Base_Types. Unsigned  Integer  32 
range  1 . .Number_Of_Stores_Stations;  ~ 

type  Weapon_Station_Loading_Array  is 

(Stores__Stat ion _ ^Count)  of  Weapon _ Station  Loading; 

for  Weapon_Station__Loading__Array' size  use  192  *  Bytes; 


;  Stores__Station_Count; 

:  Weapon_Station__Loading  Array; 


at  0  range  0..31; 

at  4  range  0..(192  *  Bytes)-1; 

use  196  *  Bytes; 


type  Weapon_Station_Change  is 
record 

Numbe r_0f _S t a t i  ons 
Stores 
end  record; 

for  Weapon^Station_Change  use 
record 

Numbe  r_0  f _S  t  a  t i  on  s 
Stores 
end  record; 

for  Weapon_Station_Change' size 


/  10.1.3  Numeric  Types 

- ♦ 


see  Primitive_Types  and  Base_Types 
end  Global_Message  Types; 
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%Z%  Unit  Name: 

%Z%  Source  Pathname: 
%Z%  Unit  Type: 

%Z%  Unit  ID: 

%Z%  Author: 

%Z%  Date  of  Origin: 
%Z%  sees  Filename: 
%Z%  Delta  ID: 

%Z%  Delta  Date: 

%Z%  eurrent  Release: 


Primitive_Types 

%P% 

Package  Spec  (no  body) 

(tbd) 

Jim  Richardson,  Bob  erispen,  et  al . 

19  August  1993 

%M% 

%I% 

%G% 

%R% 


—  Purpose: 

—  This  package  is  used  as  a  base  for  Base_Types 


—  Use: 

—  This  package  should  not  be  directly  WITHed.  Instead,  WITH  the 

—  package  Base_Types . 


package  Primitive_Types  is 


— /  10.1.3.1  Primitive  Numeric  Types 
- ♦  ★ 


—  Float_64  range  -  4 . 49423283715579E+307  ..  4 . 49423283715579E+307 
type  Float_64  is  digits  15; 

for  Float  64'Size  use  64; 


—  Bits 

—  Digits 

—  Mantissa 

—  Epsilon 

—  Emax 

—  Small 

—  Large 

—  Safe_Emax 

—  Safe  Small 


64 

15 

51  BITS 

8.88178419700125E-16 

204 

1.94469227433161E-62 

2.57110087081438E+61 

1022 

1.11253692925360E-308 
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--  Safe_Large  :  4 . 49423283715579E+307 

—  Float_32  range  -  8.50706E+37  ..  8.50706E+37 
type  Float_32  is  digits  6; 
for  Float  32' Size  use  32; 


BITS 

32 

Digits 

6 

Mantissa 

21  BITS 

Epsilon 

9.53674E-07 

Emax 

84 

Small 

2.58494E-26 

Large 

1.93428E+25 

Safe_Emax 

126 

Safe_Small 

5.87747E-39 

Safe_Large 

8,50706E+37 

—  NOTE:  Integer  types  can  not  exceed  32  bits 

—  type  Integer_64  can  not  be  defined 

—  type  Unsigned_Integer_64  can  not  be  defined 

—  Integer_32  range  is  -16#80000000#  ..  16#7FFFFFFF# 

--  or  -2_147_483_648  . .  2_147_483_647 

type  Integer_32  is  range  (-(2  **  31))  ..  ( (2  **  31)  -  1); 
for  Integer_32' Size  use  32; 

—  NOTE:  Unsigned_Integer_32  should  be  0  . .  16#FFFFFFFF#  however 

—  Ada-83  converts  all  literal  integers  it  finds  to  Universal_Integer 

—  before  processing  further.  Any  Integer  over  16#7FFFFFFF#  raises 

—  Constraint_Error .  Therefore,  the  actual  range  has  been  set  to 

—  0  ..  16#7FFFFFFF#  or  0  . .  2_147_483_647  and  the  size  is  32  bits. 

—  The  top  bit  is  not  used.  One  possible  alternative  is  to  define 

—  Unsigned_Integer_32  based  on  a  vendor-supplied  32-bit  unsigned 

—  integer  type,  but  this  is  not  done  here  because  it.  would  be 

—  grossly  non-portable. 

type  Unsigned_Integer_32  is  range  0  ..  ( (2  **  31)  -  1); 
for  Unsigned__Integer_32' Size  use  32; 
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—  Integer_16  range  is  -16#8000i  ..  16#7FFF# 

—  or  -32768  . .  32767 


type  Integer_16  is  range  (-(2  **  15)) 
for  Integer_l6' Size  use  16; 


((2 


15) 


—  Unsigned_lnteger_16  range  is  0..16#FFFF# 

—  or  0  . .  65535 

type  Unsigned_Integer_16  is  range  0  . .  16#FFFF#; 
for  Unsigned_Integer_16' Size  use  16; 

—  Integer_8  range  is  -16#80#  ..  16#7F# 

—  or  -128  ..  127 

type  Integer__8  is  range  (-(2  **  1))  ..  ( (2  **  7)  - 
for  Integer_8' Size  use  8; 

—  Unsigned_lntege f_8  range  is  0  . .  16#FF# 

—  or  0  . .  255 

type  Unsigned_Integer_8  is  range  0  ..  16#FF#; 
for  Unsigned_Integer_8' Size  use  8; 


( 


—  Unsigned_Integer_l  range  0  . .  1 

—  NOTE:  The  Following  Implemenation  Would  Not 

—  compile  under  some  of  the  older  Ada  Compilers, 

—  therefore  the  enumeration  version  was  adopted. 

—  (We  don't  need  arithmetic  operators  for  a  single 

—  bit  anyhow,  just  set  and  clear  capability) . 


—  type  Unsigned_Integer_l  is  range  0  ..  1; 

—  for  Unsigned_Integer_l' Size  use  1; 
type  Unsigned_Integer_l  is  ('O',  '1'); 
for  Unsigned_Integer_l  use 

('0'  =>  0,  '1'  »>  1); 
for  Unsigned  Integer_l' size  use  1; 


end  Primitive  Types; 
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—  %2% 

Unit  Name: 

Base_Types 

—  %Z% 

Source  Pathname: 

%P% 

—  %Z% 

Unit  Type: 

Package  Spec  (no  body) 

—  %z% 

Unit  ID: 

(tbd) 

—  %z% 

Author: 

Gary  Kamsickas,  Bob  erispen,  et  al. 

—  %z% 

Date  of  Origin: 

19  August  1993 

—  %z% 

sees  Filename: 

%M% 

—  %z% 

Delta  ID: 

%I% 

—  %z% 

Delta  Date: 

%G% 

—  %z% 

eurrent  Release: 

%R% 

—  Purpose: 

—  Use  of  types  from  package  Standard  should  be  avoided  because 
those  types  differ  in  size.  Use  types  declared  in  this  package 
instead. 


—  Adaptation: 

% 

—  Do  all  machine-specific  adaptation  on  the  package  Primitive_Types. 
with  Primitive_Types; 

package  Base_Types  is 


- *  ♦ 

— /  10.1.3.2  Base  Numeric  Types 

- ♦  ★ 


—  Float_64  range  is  -  4 . 49423283715579E+307  ..  4 . 49423283715579E+307 
type  Float_64  is  new  Primitive_Types.Float_64; 

type  Float_64_Access  is  access  Base_Types.Float_64; 

—  Float_32  range  is  -  8.50706E+37  ..  8.50706E+37 
type  Float_32  is  new  Primitive_Types. Float_32; 
type  Float_32_Access  is  access  Base_Types.Float_32; 

—  Signed_Integer_32  range  -2_147_483_648  . .  2_147_483_647 
type  Signed_Integer_32  is  new  Primitive_Types. Integer_32; 
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type  Signed_Integer_32_Access  is  access  Base_Types.Signed_Integer_32; 

—  NOTE:  Unsigned_Integer_32  should  be  0  . .  16#FFFFFFFF#  however 

—  Ada-83  converts  all  literal  integers  it  finds  to  Universal_Integer 

—  before  processing  further.  Any  Integer  over  16#7FFFFFFF#  raises 

—  Constraint_Error .  Therefore,  the  actual  range  has  been  set  to 

—  0  ..  16#7FFFFFFF#  or  0  . .  2_147_483_647  and  the  size  is  32  bits. 

—  The  top  bit  is  not  used.  One  possible  alternative  is  to  define 

—  Unsigned_Integer_32  based  on  a  vendor-supplied  32-bit  unsigned 

—  integer  type,  but  this  is  not  done  here  because  it  would  be 

—  grossly  non-portable. 

—  Unsigned_Integer_32  range  0  . .  2_147_483_647 

type  Unsigned_Integer_32  is  new  Primitive_Types .Unsigned_Integer_32; 
type  Unsigned_Integer_32_Access  is  access 
Base_Types .Unsigned_Integer_32; 

—  Natural_Integer_32  range  0..  2_147_483_647 
subtype  Natural_Integer_32  is 

Base_Types . Signed_Integer_32 

range  0  ..  Base_Types.  Signed_Integer_32' Last; 

type  Natural_Integer_32_Access  is  access  Base_Types  .Natural_Integer_32; 

—  Positive_Integer_32  range  1..  2_147_483_647 
subtype  Positive_Integer_32  is 

Base_Types . Natural_Integer_32 

range  1  ..  Base_Types.  Natural_Integer_32' Last ; 

type  Positive_Integer_32_Access  is  access 
Base_Types . Posit ive_Integer_32; 

—  Signed_Integer_16  range  -32768  ..  32767 

type  Signed_Integer_16  is  new  Primitive_Types. Integer_16; 
type  Signed_Integer_16_Access  is  access  Base_Types.Signed_Integer_16; 

—  Unsigned_Integer_16  range  0  ..  65535 

type  Unsigned_Integer_16  is  new  Primitive_Types.Unsigned_Integer_16; 
type  Unsigned_Integer_16_Access  is  access 
Base_Types . Unsigned_Integer_16; 

—  Natural_Integer_16  range  0  ..  32767 


A-33 


D495-10735-1 
20  August  1993 

subtype  Natural__Integer_16  is 
Base_types . Signed_Integer_16 

range  0  ..  Base_Types.  Signed_Integer_16' Last; 
type  Natural_Integer_16_Access  is  access  Base_Types .Natural_Integer_16; 

—  Positive_Integer_16  range  1  . .  32767 
subtype  Positive_Integer_16  is 

Base_types . Natural_Integer_l 6 

range  1  ..  Base_Types.  Natural_Integer_16' Last; 

type  Posit ive_Integer_16_Access  is  access 
Base_Types .Positive_Integer_16; 

—  Signed_Integer_8  range  -128  . .  127 

type  Signed_Integer_8  is  new  Primitive_Types . Integer_8; 

type  Signed_Integer_8_Access  is  access  Base_Types . Signed_Integer_8; 

—  Unsigned_Integer_8  range  0  . .  255 

type  Unsigned_Integer_8  is  new  Primitive_Types.Unsigned_Integer_8; 
type  Unsigned_Integer_8_Access  is  access  Base_Types.Unsigned_Integer_8; 

—  Natural_Integer_8  range  0  . .  127 
subtype  Natural_Integer_8  is 

Base_Types .  Signed_Int-eger_8 

range  0  ..  Base_Types.  Signed_Integer_8' Last; 
type  Natural_Integer_8_Access  is  access  Base_Types .Natural_Integer_8; 

—  Positive_Integer_8  range  1  . .  127 
subtype  Positive_Integer_8  is 

Base_Types . Natural_Integer_8 

range  1  ..  Base_Types.  Natural_Integer_8' Last ; 
type  Positive_Integer_8_Access  is  access  Base_Types .Posit ive_Integer_8; 

—  Unsigned_Integer_l  range  0  . .  1 

type  Unsigned_Integer_l  is  new  Primitive_Types.Unsigned_Integer_l; 
type  Unsigned_Integer_l_Access  is  access  Base_Types  .Unsigned_Integer_l; 

—  Discrete  state:  Off,  On 

type  Discrete_State  is  (Off,  On) ; 
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for  Discrete_State  use  (Off  ->  0,  On  ->  1); 
for  Discrete_State' size  use  8; 


—  Boolean:  False,  True 

—  Note:  Only  Standard. Boolean  allows  Ada  to  evaluate  expressions 
like 


if  (Boolean_Variable)  then... 

—  but  if  you  declare  SimBoolean  as  a  subtype  of  Standard. Boolean, 

—  you  won't  be  able  to  rep  spec  it  (or  rather,  the  rep  specs  for 

—  records  containing  Sim_Booleans  will  fail  for  machine 
architectures 

—  that  don't  have  8-bit  Booleans.  Bottom  line:  it's  a  tradeoff, 
type  Sim_Boolean  is  (False,  True) ; 

for  Sim_Boolean  use  (False  *>  0,  True  =>  1); 
for  Sim_Boolean' size  use  8; 

—  Alternative  (see  note  above) : 

—  subtype  Sim_Boolean  is  Boolean; 


end  Base_Types; 
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—  %Z%  Unit  Name: 

—  %Z%  Source  Pathname: 

—  %Z%  Unit  Type: 

—  %Z%  Unit  ID: 

—  %Z%  Author: 

—  %Z%  Date  of  Origin: 

—  %Z%  sees  Filename: 

—  %Z%  Delta  ID: 

—  %Z%  Delta  Date: 

—  %Z%  eurrent  Release: 


Engineering_Units 

%P% 


Package  Spec  (no  body) 
(tbd) 


Gary  Kamsickas,  Bob  erispen, 

19  August  1993 

%M% 

%I% 

%G% 

%R% 


et  al. 


—  Purpose: 

This  package  supplies  subtypes  which  are  used  throughout  the 
simulation.  Whenever  a  variable  is  declared  inside  a  component, 
consideration  should  be  given  to  using  one  of  the  types  below, 
since  (e.g.)  a  declaration  of  Hydraulic_Pressure  of  type  PSI 

—  gives  much  greater  self -document at ion  than  defining  it  as  Float_32. 

—  Adaptation: 

The  only  changes  forseen  for  this  package  are  (a)  changes  in 
precision  (e.g.,  changing  Latitude_Position  from  double-precision 
to  single-precision)  and  (b)  changes  having  to  do  with  the 
mathematical 

—  model  or  aircraft  model  employed  (e.g..  Weight  in  Kilograms  rather 
than  Pounds) .  Many  times,  no  changes  at  all  will  be  required  in 

—  this  package.  Since  changes  in  these  types  will  affect  more  than 
one  segment,  care  should  be  taken  to  ensure  consensus  on  the 
engineering  units  being  employed  in  this  simulator. 

with  Base_Types; 

package  Engineering_Units  is 


—  ir 

— /  10.1.4  Engineering  Units 

— -.'fr  it 
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—  Declarations  to  make  representation  specs  more  readable 
Bytes  :  constant  :*  8; 

—  Use  this  constant  only  for  supplying  range  limits  for  (e.g.) 

—  radians.  This  gives  us  a  little  slop  so  we  don't  run  into 

—  constraint  errors.  Use  Sim_Math.Pi  for  a  better  value. 

Pi  :  constant  :=  3.1416; 


subtype  Pressure  is  Base_Types . Float_32; 

subtype  PSI  is  Pressure; 

—  pounds  per  square  inch 
subtype  Inches_Hg  is  Pressure; 

—  inches  of  Mercury  (barometric  pressure) 


subtype  Weight  is  Base_Types.Float_32; 

subtype  Pounds  is  Weight; 

—  lbs.  of  weight 

subtype  Slope  is  Base_Types . Float_32; 

—  rise  unit/run  unit 

subtype  Inches_Per_Foot  is  Slope; 

—  inches  rise/foot  run 
subtype  Feet_Per_Feet  is  Slope; 

—  feet  rise/feet  run 


subtype  Temperature  is  Base_Types . Float_32; 

subtype  Degrees_C  is  Temperature; 

—  degrees  centigrade 

subtype  Degrees_F  is  Tern,  rature; 

—  degrees  farenheit 


subtype  Linear_Velocity  is  Base_Types . Float_32; 
—  linear  unit/unit  time 
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subtype  Feet_Per_Sec  is  Linear_Velocity; 

—  feet/sec 

subtype  Hertz  is  Linear_Velocity; 

—  1/sec 

subtype  MHz  is  Linear_Velocity; 

—  l_000_000/sec 

subtype  Knots  is  Linear_Velocity; 

—  nautical  miles/hour 

subtype  Ft_Per_Min  is  Linear_Velocity; 

—  feet /min 

subtype  Angular_Velocity  is  Base_Types.Float_32; 

—  angular  unit /unit  time 

subtype  Raciians_Per_Sec  is  Angular_Velocity; 

—  radians/sec 

subtype  RPM  is  Angular_Velocity; 

—  revolutions/minute 

subtype  Double_Precision_Angular_Velocity  is  Base_Types.Float_64; 

—  angular  unit/unit  time 

subtype  Double_^Precision__Radians_Per_Sec  is 
Double_Precision_Angular__Velocity; 

—  radians/sec 

subtype  Flow_Velocity  is  Base_Types.Float_32; 

—  quantity  unit/unit  time 

subtype  Lbs_Per_Hour  is  Flow_Velocity; 

—  Ibs/hr 

subtype  Gal_Per_Min  is  Flow_Velocity; 

—  gallons/min 

subtype  Ft3_Per_Min  is  Flow_Velocity; 

—  cubic  feet/min 


subtype  Torque  is  Base_Types . Float_32; 
subtype  Ft_Lbs  is  Torque; 


subtype  Linear_Acceleration  is  Base_Types . Float_32; 

—  linear  unit/unit  time2 

subtype  Feet_Per_Sec2  is  Linear_Acceleration; 

—  feet/sec2 
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subtype  Angular_Acceleration  is  Bas€_Types.Float_32; 

—  angular  unit/unit  tiine2 

subtype  Radians_Per_Sec2  is  Angular_Acceleration; 

—  radians/sec2 

subtype  Double_Precision_Angular_Acceleration  is  Base_Types . Float_64; 

—  angular  unit/unit  time2 

subtype  Double_Precision_Radians_Per_Sec2  is 
Double_Precision_Angular_Acceleration; 

—  radians/sec2 


subtype  Length  is  Base_Types.Float_32; 

—  linear  units 
subtype  Feet  is  Length; 

—  feet  units 

subtype  Inches  is  Length; 

—  inch  units 

subtype  Nautical__Miles  is  Length; 

—  nautical  mile  units 

subtype  Double_Precision_Length  is  Base_Types.Float_64; 

—  linear  units 

subtype  Double_Precision_Feet  is  Double_Precision_Length; 

—  feet  units 

subtype  Double_Precision_Inches  is  Double_Precision_Length; 

—  inch  units 

subtype  Double_Precision_Nautical_Miles  is  Double_Precision_Length; 

—  nautical  mile  units 


subtype  Current  is  Base_Types . Float_32; 

subtype  Amperes  is  Current; 

— electrical  current  unit 


subtype  Time  is  Base_Types.Float_32; 

subtype  Hours  is  Time  range  0.0.. 24.0; 
—  24  hrs.  per  day 
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subtype  Minutes  is  Time  range  0.0.. 60.0? 

—  60  mins,  per  hour 

subtype  .Seconds  is  Time  range  0.0..  60.0; 

—  60  secs,  per  min 

subtype  Time_In_Seconds  is  Time; 

subtype  Power_Unit  is  Base_Types.Float_32; 

—  unit  of  power 

subtype  Watts  is  Power_Unit; 

—  watt  units 

subtype  kVA  is  Power_Unit; 

—  kilo  Volt  Amperes  units 

subtype  Decibel  is  Base_Types .Float_32; 

—  power  ratio  unit 


subtype  Lumens  is  Base_Types .Float_32; 

—  unit  of  brightness 

subtype  Volume  is  Base_Types.Float_32; 
subtype  Gallons  is  Volume; 
subtype  Cubic_Feet  is  Volume; 

subtype  Percent  is  Base_Types . Float_32  range  0.0. 

subtype  Normalized  is  Base_Types.Float_32  range  0 

subtype  Signed_Normalized  is  Base_Types.Float_32 

range  -1 . 0. . 1 . 0; 

subtype  Angular  Unit  is  Base  Types. Float  32; 


.100.0; 

.0.  .1.0 
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subtype  Degrees  is  Angular_Unit  range  0.0.. 360.0; 

subtype  Signecl_Degrees  is  Angular_Unit  range  -180. 0.  .  180. 0; 

subtype  Radians  is  Angular_Unit  range  0.0.. 2.0  *  Pi; 

subtype  Signed_Radians  is  Angular_Unit  range  -Pi..Pi; 

subtype  Double_Precision_Angular_Unit  is  Base_Types.Float_64; 

subtype  Double_Precision_Radians  is  Double_Precision_Angular_Unit 
range  0.0.. 2.0  *  Pi; 

subtype  Double_Precision_Degrees  is  Double_Precision_Angular_Unit 
range  0.0. .360.0; 

subtype  Double_Precision_Signed_Degrees  is  Double_Precision_Angular_Unit 
range  -180.0. . 180.0; 

subtype  Double_Precision_Signed_Radians  is  Double_Precision_Angular__Unit 
range  -Pi.. Pi; 

subtype  Mach_Range  is  Base_Types.Float_32  range  0.0.. 10.0; 

—  Mach  number 

subtype  Zero_To_Ten  is  Base_Types.Signed_Integer_32  i.ange  0..10; 

—  Gives  a  scalar  value  between  zero  and  ten,  used  (e.g.)  for 

—  Thunderstorm  intensity,  moving  model  complexity,  etc. 


subtype  Gravity  is  Base_Types . Float_32  range  -10.0.. 10.0; 
—  vertical  acceleration/gravitational  acceleration 


type  Linear_Position_Components  is 
record 

Longitudinal_Position  :  Feet; 
Lateral_Position  :  Feet; 

Vertical_Position  :  Feet; 
end  record; 

for  Linear  Position  Components  use 
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record 

Longitudinal_Position  at  0  range  0..31; 

Lateral_Position  at  4  range  0..31; 

Vertical_Position  at  8  range  0..31; 

end  record; 

Linear_Position_Components_Si2e  :  constant  12  *  Bytes; 

for  Linear_Position_Componenti>' size  use 

Linear_Position_Components_Size; 

type  Ang-  i^r_Position_Components  is 
record 

Roll_Angle  :  Signed_Radians; 

Pitch_Angle  :  Signed_Radians; 

Yaw_Angle  :  Radians; 
end  record; 

for  Angular_Position_Components  use 
record 

Roll_Angle  at  0  range  0..31; 

Pitch_Angle  at  4  range  0..31; 

Yaw_Angle  at  8  range  0..31; 
end  record; 

Angular_Position_Components_Size  :  constant  :=  12  *  Bytes; 

for  Angular_Position_Components' size  use 

Angular_Position_Components_Size; 

type  Earth_Position_Components  is 
record 

Latitude_Position  :  Double_Precision_Signed_Radians; 

Longitude_Position  :  Double_Precision_Signed_Radians; 

Altitude_Position  :  Feet; 
end  record; 

for  Earth_Position_Components  use 
record 

Latitude_Position  at  0  range  0..63; 

Longitude_Position  at  8  range  0..63; 

Altitude_Position  at  16  range  0..31; 

end  record; 

Earth_Position_Components_Size  :  constant  :*  20  *  Bytes; 

for  Earth_Position_Components' size  use 

Earth_Position_Components_Size; 
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type  Linear_Velocity_Components  is 
record 

Longitudinal_Velocity  :  Feet_Per_Sec; 

Lateral_Velocity  :  Feet_Per_Sec; 

Vertical__Velocity  :  Feet_Per_Sec; 

end  record; 

for  Linear_Velocity_Coinponents  use 
record 

Longitudinal_Velocity  at  0  range  0..31; 

Lateral_Velocity  at  4  range  0..31; 

Vertical^Velocity  at  8  range  0..31; 
end  record; 

Linear_Velocity_Components_Size  :  constant  :■  12  *  Bytes; 

for  Linear_Velocity_Components' size  use 

Linear_Velocity_Compo'nents_Size; 

type  Angular_Velocity_Components  is 
record 

Roll_Velocity  :  Radians_Per_Sec; 

Pitch_Velocity  ;  Radians_Per_Sec; 

Yaw_Velocity  :  Radians_Per_Sec; 
end  record; 

for  Angular__Velocity_Coinponents  use 
record 

Roll_Velocity  at  0  range  0..31; 

t"j.tch_Velocity  at  4  range  0..31; 

Yaw_Velocity  at  8  range  0..31; 
end  record; 

Angular_Velocity_Components_Size  :  constant  :=  12  *  Bytes; 

for  Angular_Velocity_Coinponents' size  use 

Angular_Velocity_Components_Size; 

type  Earth_Velocity_Coinponents  is 
record 

North_South_Velocity  :  Feet_Per__Sec; 

East_West_Velocity  :  Feet_Per_Sec; 

Altitude_Velocity  :  Feet_Per__Sec; 
end  record; 

for  Earth_Velocity_Components  use 
record 

North_South_Velocity  at  0  range  0..31; 
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East_West_Velocity  at  4  range  0..31; 

Altitucle_Velocity  at  8  range  0..31; 
end  record; 

Earth_Velocity_Components_Size  :  constant  12  *  Bytes; 

for  Earth_Velocity_Components' size  use 

Earth_Velocity_Components_Size; 

type  Linear_Acceleration_Components  is 
record 

Longitudinal_Acceleration  :  Feet_Per_Sec2; 

Lateral_Acceleration  :  Feet_Per_Sec2; 

Vert ical_Accelerat ion  :  Feet_Per_Sec2; 

end  record; 

for  Linear_Acceleration_Components  use 
record 

Longitudinal_Acceleration  at  0  range  0..31; 

Lateral_Acceleration  at  4  range  0..31; 

Vertical_Acceleration  at  8  range  0..31; 
end  record; 

Linear_Acceleration_Components_Size  :  constant  :=  12  *  Bytes; 

for  Linear_Acceleration_Components' size  use 

Linear_Acceleration_Coroponents_Size; 

type  Angular_Acceleration_Components  is 
record 

Roll_Acceleration  :  Radians_Per_Sec2; 

Pitch_Acceleration  :  Radians_Per_Sec2; 

Yaw_Acceleration  :  Radians_Per_Sec2; 
end  record; 

for  Angular_Acceler_i^.ion_Components  use 
record 

Roll_Acceleration  at  0  range  0..31; 

Pitch_Acceleration  at  4  range  0..31; 

yaw_Acceleration  at  8  range  0..31; 
end  record; 

Angular_Acceleration_Components_Size  :  constant  :=  12  *  Bytes; 

for  Angular_Acceleration_Components' size  use 

Angular_Acceleration_Components_''ize; 

type  Earth_Acceleration_Components  is 
record 
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North_South_Acceleration  :  Feet_Per_Sec2; 

East_West_Acceleration  :  Feet_Per_Sec2; 

Altitude_Acceleration  :  Feet_Per_Sec2; 
end  record; 

for  Earth_Acceleration_Components  use 
record 

North_South_Acceleration  at  0  range  0..31; 

East_West_Acceleration  at  4  range  0..31; 

Altitude_Acceleration  at  8  range  0..31; 
end  record; 

Earth_Acceleration_Components_Size  :  constant  :=  12  *  Bytes; 

for  Earth_Acceleration_Components' size  use 

Earth_Acceleration_Components_Size; 

type  Lat_Long_Location  is 
record 

Latitude  :  Signed_Radians; 

Longitude  :  Signed_Radians; 
end  record; 

for  Lat_Long_Location  use 
record 

Latitude  at  0  range  0..31; 

Longitude  at  4  range  0..31; 
end  record; 

Lat_Long_Location_Size  ;  constant  :=  8  *  Bytes; 

for  Lat_Long_Location' size  use  Lat_Long_Location_Size; 

type  Polar_Direction  is 
record 

Azimuth  :  Signed_Radians; 

Elevation  :  Signed_Radians; 
end  record; 

for  Polar_Direction  use 
record 

Azimuth  at  0  range  0..31; 

Elevation  at  4  range  0..31; 
end  record; 

Polar_Direction_Size  :  constant  :=  8  *  Bytes; 

for  Polar _Direction' size  use  Polar_Direction_Size; 

end  Engineering  Units; 
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—  %Z%  Unit  Name:  Control_Types 

—  %Z%  Source  Pathname:  %P% 

—  %Z%  Unit  Type:  Package  Spec  (no  body) 

—  %Z%  Unit  ID:  (tbd) 

—  %Z%  Author:  Gary  Kamsickas,  Bob  Crispen,  et  al. 

—  %Z%  Date  of  Origin:  19  August  1993 

—  %Z%  sees  Filename:  %M% 

—  %Z%  Delta  ID:  %I% 

—  %Z%  Delta  Date:  %G% 

—  %Z%  Gurrent  Release:  %R% 


—  Purpose: 

This  package  contains  primarily  types  which  are  used  in  messages 
sent  from  other  segments  to  the  lOS  or  Gontrol  segment  in 
response  to  lOS  commands.  Whenever  a  type  is  required  both  in 
the  message  and  in  its  response,  it  is  declared  here. 


—  Adaptation: 


with  Base_Types; 
with  Engineering_Units; 

package  eontrol_Types  is 


— /  10.1.5  eontrol  Types 


Bytes  :  constant  :=  8; 

_ ★ 

— /  10.1.5.1  Aircraft/Simulator  Specific  Control  Types 
_ * 

Maximum  Iteration_Rate  ;  constant  ;*  50; 
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Maximum_Frame_Number  :  constant  :■  16; 

—  Names  of  subsystems:  used  in  the  subsystem  timing  on-line  diagnostic 

—  messages,  and  in  the  scheduling  tables.  The  subsystems  correspond 

—  one-for-one  with  the  Mod  Sim  functions. 

—  Two  things  will  be  required  to  adapt  this  table: 

(a)  Determine  in  which  segments  {if  any)  the  four  service  functions 

are 

to  be  performed,  and  comment  them  out  of  the  other  segments. 

(b)  Delete  functions  which  are  not  to  be  performed  in  this  simulator. 


—  In  unusual  cases  it  may  be  necessary 

to  add 

functions 

to  segments 

type  Subsystems  is  ( 

No_Subsystem, 

—  ENV 

MSE_Int erection. 

— 

10.24.3.1 

Atmosphere, 

— 

10.24.3.2 

Ownship_Weapons_Damage_Assessment, 

— 

10.24.3.3 

Threat_Weapon_Dynamics, 

— 

10.24.3.4 

External_Entity, 

— 

10.24.3.5 

External_Entity_Chaff_and_Flares, 

— 

10.24.3.6 

Database_Management , 

— 

10.24.3.7 

Threat_Environment_Dat abase, 

— 

10.24.3.8 

Navigat ion_Envi ronment , 

— 

10.24.3.9 

Coll ision_Detect ion, 

— 

10.24.3.10 

Radar_Dat abase. 

— 

10.24.3.11 

(Service 

Function) 

Vi sual_Dat abase. 

— 

10.24.3.12 

(Service 

Function) 

Spat ial_Relat ions. 

— 

10.24.3.13 

(Service 

Function) 

Occulting, 

— 

10.24.3.14 

(Service 

Function) 

Envi ronment_Support , 

— 

10.24.3.15 

—  EW 

Ownship_Chaf f_And  Flares, 

— 

10.16.3.1 

Dedicated_Di splays. 

— 

10.16.3.2- 

Ownship_ECM, 

— 

10.16.3.3 

Pods_And_Cont  rol s , 

— 

10.16.3.4 

Radar_Warning_Receiver, 

— 

10.16.3.5 

Threat_Detection, 

— 

10.16.3.6 

Electronic  Warfare  Support, 

— 

10.16.3.7 
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—  FC 


Primary_Controls, 

—  10.4.3.1 

Misc_Control_Devices, 

—  10.4.3.2 

Trim, 

—  10.4.3.3 

Toe_Brakes_And_Anti_S)cid, 

—  10.4.3.4 

AFCS, 

—  10.4.3.5 

Hinge_Moments, 

—  10.4.3.6 

FI ight_Cont  rol s_Support , 

—  10.4.3.7 

—  FD 

Equations_Of_Motion, 

—  10.6.3.1 

Weight_And_Balance, 

—  10.6.3.2 

Forces_And_Moments, 

—  10.6.3.3 

Envelope_Violation, 

—  10.6.3.4 

Flight_Dynamics_Support, 

—  10.6.3.5 

—  FS 

Elect rical_Sys tern. 

“  10.2.3.1 

Hydraulic_System, 

--  10.2.3.2 

Fuel_Management_System, 

--  10.2.3.3 

Pneumatic_System, 

—  10.2.3.4 

Autochecklist_System, 

—  10.2.3.5 

Oxygen_System, 

—  10.2.3.6 

Crew_Station_Interface, 

—  10.2.3.7 

Flight_Station  Support, 

—  10.2.3.8 

—  lOS 

Simulator_Control, 

—  10.22.3.1 

Ownship_Status_And_Control, 

—  10.22.3.2 

Ownship_Malfunction, 

—  10.22.3.3 

Ownship_Controls  Disagreement, 

—  10.22.3.4 

Nav_Comm_Status__And  Control, 

—  10.22.3.5 

Natural_Environment_Status_And  Control, 

—  10.22.3.6 

Tac  t  i  cal_Envi  ronment_St  atus_Ar'.d_Cont  rol , 

—  10.22.3.7 

Perf ormance_Monitoring_And_Measurement , 

—  10.22.3.8 

IOS_Support , 

—  10.22.3.9 

—  NAV 

AHRS, 

—  10.10.3.1 

INS, 

-  10.10.3.2, 

Radar_Altimeter, 

—  10.10.3.3 

Radio_Navigation  Aids, 

“  10.10.3.4 

Communications, 

—  10.10.3.5 

IFF, 

“  10.10.3.6 

Star_Tracker, 

—  10.10.3.7 
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Doppler_Radar, 

ADS, 

Navi gat i on_Commun i cat i on_Support , 

—  PHC 

Environmental_Sound, 

Anti_G_Suit , 

G_Seat , 

Motion_Geoinetry, 

Motion_Cue, 

Motion_Base, 

Vibration_And_Buffet, 
Physical_Cues_Support , 

—  PRO 

Engine_Inlet, 

Core_Engine, 

Thrust_Generation, 

Starting, 

Engine_Bleed_Air, 

Transmission, 

Auxiliary_Power_Unit, 

Engine_Fuel, 

Engine_Exhaust , 

Engine_Oil, 

P  r opu 1 s i on_Support , 

—  RDR 

Radar_Processor, 

Radar_Image_Generation, 
Airborne_Interrogate_Sensor, 
TF_TA_Radar_Gui dance, 
Mission_Computer_Interf ace, 
Radar_Aircraft_Systems_Interface, 
Crew_Station_Hardware_Panel_Interf ace, 

—  Radar_Dat abase. 

Function) 

—  Visual_Database, 

Function) 

—  Spat ial_Relat ions. 

Function) 

—  Occulting, 

Function) 

Radar_Support , 

—  VIS 


—  10.10.3.8 

—  10,10.3.9 

—  10.10.3.10 

—  10.18.3.1 

—  10.18.3.2 

—  10.18.3.3 

—  10.18.3.4 

—  10.18.3.5 

—  10.18.3.6 
“  10.18.3.7 

—  10.18.3.8 


—  10.8.3.1 

—  10.8.3.2 

—  10.8.3.3 
“  10.8.3.4 
--  10.8.3.5 
--  10.8.3.6 

—  10.8.3.7 
--  10.8.3.8 

—  10.8.3.9 

—  10.8.3.10 

—  10.8.3.11 

—  10.14.3.1 

—  10.14.3.2 

—  10.14.3.3 

—  10.14.3.4 

—  10.14.3.5 

—  10.14.3.6 

—  10.14.3.7 

—  10.14.3.8 

—  10.14.3.9 

—  10. 14.3. 10 

—  10.14.3.11 

—  10.14.3,12 


(Service 

(Service 

(Service 

(Service 
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Image_Generation, 

Moving_Model , 

Vi sua l_Scene_Envi ronmen t , 

Lighting, 

Mission_Computer_DP_Interf ace, 
Visual_Crew_Station_Interf ace, 
Visual_Aircraft_Systems_Interface, 
Visual_Display_Systems, 

—  Radar_Dat abase. 

Function) 

—  Vi sual_Dat abase, 

Function) 

—  Spatial_Relations, 

Function) 

—  Occulting, 

Function) 

Visual_Support, 

—  WPN 

Ownship_Fi re_Cont  rol , 

Ownship_Weapon_Dynamics, 

Ownship_Weapons_Stores , 

Target_Designation, 

Threat_Weapons_Damage_Assessment, 

Weapons_Support 

)  ; 

Subsystems_Size  :  constant  :=  16; 

for  Subsystems' Size  use  Subsystems_Size; 


—  10.20.3.1 

—  10.20.3.2 

—  10.20.3.3 

—  10.20.3.4 

—  10.20.3.5 

—  10.20.3.6 
--  10.20.3.7 

—  10.20.3.8 

—  10.20.3.9  (Service 

—  10.20.3.10  (Service 

—  10.20.3.11  (Service 

—  10.20.3.12  (Service 

—  10.20.3.13 

--  10.12.3.1 

—  10.12.3.2 

—  10.12.3.3 

—  10.12.3.4 

—  10.12.3.5 

—  10.12.3.6 


—  These  subtype  declarations  should  match  the  appropriate  section 
--of  the  list  above. 

subtype  Environment_Subsys terns  is  Subsystems  range 
MSE_Interact ion . . Environment_Support ; 

subtype  Electronic_Warfare_Subsystems  is  Subsystems  range 
Ownship_Chaf f_And_Flares . .Electronic_Warf are_Support; 

subtype  Flight_Controls_Subsystems  is  Subsystems  range 
Primary_Controls . . Flight_Controls_Support ; 

subtype  Flight_Dynamics_Subsystems  is  Subsystems  range 
Equat i ons_Of _Mot ion . .  FI ight_Dynami cs_Support ; 
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subtype  Flight_Station_Subsystems  is  Subsystems  range 
Electrical_System. . Flight_Station_Support ; 

subtype  IOS_Subsystems  is  Subsystems  range 
Simulator_Control . . IOS_Support; 


subtype  Navigation_Communication_Subsystems  is  Subsystems  range 
AHRS. .Navigation  Communication  Support; 


subtype  Physical_Cues_Subsystems  is  Subsystems  range 
Environmental_Sounci.  .Physical_Cues_Support; 

subtype  Propulsion_Subsystems  is  Subsystems  range 
Engine_Inlet . . Propul sion_Support; 

subtype  Radar_Subsystems  is  Subsystems  range 
Radar  Processor . .Radar_Sapport; 


subtype  Visual_Subsystems  is  Subsystems  range 
Image_Generation . . Visual_Support; 

subtype  Weapons_Subsystems  is  Subsystems  range 
Ownship_Fire_Control . . Weapons_Support; 


—  Names  of  components:  used  in  the  component  timing  on-line  diagnostic 

—  messages,  and  in  the  scheduling  tables.  Adapt  by  adding  functions 

—  to  the  appropriate  segments, 
type  Components  is  ( 

No_Component , 

—  ENV 


MSE_Int erection. 

Atmosphere, 

Weather, 

Ownship_Height_Above_Terrain, 

Moving_Model_Height_Above_Terrain, 

Threat_Weapon_Dynamics, 

External_Entity, 

External_Entity_Chaff_and_Flares, 

Database_Management, 

Threat  Environment  Database, 
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Navaids, 

Airports, 

Terrain_Dat abase, 
Collision_Detection, 

Envi ronment_Support , 

—  EW 

Elect ronic_Warfare_Support, 

—  FC 

Flight_Controls_Support, 

—  FD 

Flight_Dynamics_Support, 

—  FS 

Flight_Stat ion_Support , 

—  lOS 
lOS_Support, 

—  NAV 
ILS, 

TACAN, 

MLS, 

ADF, 

GPS, 

VOR, 

LORAN, 

OMEGA, 

SKE, 

UHF_VHF_HF_Interconi, 

SATCOM, 

JTIDS, 

Navigat  ion_Coimnunication_Support, 
—  PHC 

Physical_Cues_Support, 

—  PRO 

Propul sion_Support, 

—  RDR 

Radar_Support , 

—  VIS 

Visual_Support, 

—  WPN 

Weapons_Support 

) ; 

Component s_Size  :  constant  16; 


—  10.10.3.4.1 

—  10.10.3.4.2 
--  10.10.3.4.3 

—  10.10.3.4.4 

—  10.10.3.4.5 

—  10.10.3.4.6 

—  10.10.3.4.7 

—  10.10.3.4.8 

—  10.10.3.4.9 

—  10.10.3.5.1 

—  10.10.3.5.2 

—  10.10.3.5.3 
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for  Components' size  use  Components_Size; 

—  These  subtype  declarations  should  match  the  appropriate  section 

—  of  the  list  above. 

subtype  Environment_Components  is  Components  range 
MSE_Interact ion . . Environment_Support ; 

subtype  Electronic_Warfare_Components  is  Components  range 
Electronic_Warfare_Support . .Electronic_Warfare_Support; 

subtype  Flight_Controls_Components  is  Components  range 
Flight_Controls_Support .  .F]  ■'ght_Controls_Support; 

subtype  Flight_Dynamics_Components  is  Components  range 
Flight_Dynamics_Support . . Flight_Dynamics_Support ; 

subtype  Flight_Station_Components  is  Components  range 
Flight_Station_Support . . Flight_Station_Support; 

subtype  IOS_Components  is  Components  range 
IOS_Support . . IOS_Support; 

subtype  Navigation_Communication_Components  is  Components  range 
ILS . .Navigation_Communication_Support; 

subtype  Physical_Cues_Components  is  Components  range 
Physical_Cues_Support . .Physical_Cues_Support; 

subtype  Propulsion_Components  is  Components  range 
Propul sion_Support . .Propulsion_Support; 

subtype  Radar_Components  is  Components  range 
Radar_Support . . Radar_Support ; 

subtype  Visual_Components  is  Components  range 
Visual_Support . . Visual_Support; 

subtype  Weapons_Components  is  Components  range 
Weapons_Support . . Weapons_Support; 
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— /  10.1.5.2  Aircraft /Simulator  Reusable  Control  Types 


_ ************************* 

subtype  Frame_Number  is  Base_Types . Signed_Integer_32; 

subtype  Simulation_Frames  is  Frame_Number  range  1 . .Maximum_Frame_Number; 

—  A  name  for  each  segment  and  segment  tester:  used  in  the  segment 

—  timing  on-line  diagnostic  request,  and  in  several  of  the  executive 

—  and  VNET  packages.  Under  normal  circumstances,  these  will  not 

—  be  modified,  even  if  one  or  more  segments  are  absent, 
type  Segment_And_Tester_Names  is  ( 

No_Segment, 

lOS, 

Navi ga t i on_Commun i ca t i on , 

Flight_Controls, 

Flight_Dynamics, 

Flight_Station, 

Elect ronic_War fare. 

Weapons, 

Propulsion, 

Radar, 

Visual, 

Physical_Cues, 

Environment, 

Module_Executive, 

Environment_Tester, 

Physical_Cues_Tester, 

Visual_Tester, 

Radar_Tester, 

Propulsion_Tester, 

Weapons_Tester, 

Elect ronic_Warfare_Tester, 

Flight_Station_Tester, 

Flight_Dynamics_Tester, 

Flight_Controls_Tester, 

Navigation_Communication_Tester, 

IOS_Tester) ; 

Segment_And_Tester_Names_Size  :  constant  16; 
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for  Segment_Anci_Tester_Names' size  use 
S egmen t _And_Te s t e r_Name s_S i ze ; 

—  These  bit  flags  are  extraordinarily  important  in  the  VNET,  and 

—  should  not  be  changed  under  any  circumstances, 
for  Segment_And_Tester  Names  use  ( 


No_Segment 

■=> 

2#0000000000000000#, 

lOS 

=> 

2#00C0000000000001#, 

Navigation_Communication 

2#0000000000000010#, 

Flight_Controls 

-> 

2*0000000000000100#, 

Flight_Dynamics 

=> 

210000000000001000#, 

Flight_Station 

-> 

2*0000000000010000#, 

Elect ronic_Warf are 

-> 

2*0000000000100000#, 

Weapons 

=> 

2*0000000001000000#, 

Propulsion 

=> 

2*0000000010000000#, 

Radar 

=> 

2*0000000100000000#, 

Visual 

2*0000001000000000#, 

Physical_Cues 

«> 

2*0000010000000000#, 

Environment 

=> 

2*0000100000000000#, 

Modu 1 e_Exe cu t i ve 

=> 

2*0001000000000000#, 

Environment_Tester 

=> 

2*0111011111111111#, 

Physical_Cues_Tester 

=> 

2*0111101111111111#, 

Visual^Tester 

=> 

2*0111110111111111#, 

Radar_Tester 

=> 

2*0111111011111111#, 

Propul sion_Tester 

=> 

2*0111111101111111#, 

Weaporis_Tester 

=> 

2#0111111110111111#, 

Elect ronic_Warfare_Tes ter 

=> 

2#0111111111011111#, 

Flight_Station_Tester 

=> 

2*0111111111101111#, 

Flight_Dynamics_Tester 

=> 

2#0111111111110111#, 

Flight_Controls_Tester 

=> 

2*0111111111111011#, 

Navigation_Communication  Tester 

=> 

2*0111111111111101#, 

IOS_Tester 

=> 

2*0111111111111110#) ; 

subtype  Segment_Names  is  Segment_And_Tester_Names  range 
lOS. .Environment; 


—  Simulation  State  Change  response 
type  Simulation_State_Responses  is  ( 
Mi s  s i on_Gene r a t i on_Ac t i ve , 
Training_Active, 

Shutdown, 
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Local_Diagnostic_Active, 

Reset_Active, 

Remote_Controlled_Diagnostic_Active) ; 
for  Simulation_State_Responses' size  use  16; 


—  Training  Mode  Change  response 
type  Training_Mode_Responses  is  ( 
Initialized/ 

Aligned_To_Approach, 

Aligned_To_Departure, 

Running, 

Totally_Frozen, 

Training_Terminated) ; 
for  Training  Mode_Responses' size  use  16; 


—  Performance  Test 

type  Performance_Tests  is  ( 

To_Be_Determined) ; 

Performance_Tests_Size  :  constant  :=  8; 

for  Performance  Tests' size  use  Performance  Tests  Size; 


—  Execution  Timing  requests  and  responses 
type  Structural_Element_To_Time  is  ( 

No_Timing, 

Segment_T iming , 

Subsystem_Timing, 

Component_Timing) ; 

Structural_Element_To_Time_Size  :  constant  :=  16; 
for  Structural_Element_To_Time' size  use 
Structural  Element  To  Time  Size; 


--  Based  on  a  Unix  struct:  used  to  return  the  value  of  interval  timers, 
type  Timeval  is 
record 

tv_sec  :  Base_Types.Signed_Integer_32;  —  seconds 
tv_usec  :  Base_Types.Signed_Integer_32;  —  microseconds 
end  record; 
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for  Timeval  use 
record 

tv_sec  at  0  range  0..31; 
tv_usec  at  4  range  0,.31; 
end  record; 

for  Timeval' size  use  64; 


—  Legal  alignment  points 
type  Alignments  is  ( 
Approach, 

Departure) ; 


—  Diagnostics 
type  Test_Results  is  ( 
Running, 

Passed, 

Failed) ; 

for  Test  Results' size  use  8; 


type  Tas)t_Responses  is  ( 
Initialized, 

Executing, 

On_Hold, 

Resumed, 

Aborted, 

Completed) ; 

for  TasJc  Responses' size  use  8; 


type  Of f_Line_Diagnostics  is  ( 
To_Be_Determined) ; 

Of f_Line_Diagnostics_Size  :  constant  :=  8; 
for  Of f_Line_Diagnostics' size  use 
Off  Line_Diagnostics_Size; 


type  On_Line_Diagnostics  is  ( 
To_Be_Determined) ; 
On_Line_Diagnostics_Size  :  constant 
for  On_Line_Diagnostics' size  use 
On  Line_Diagnostics  Size; 


8; 
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type  On_Line_Diagnostic_Status  is  ( 

Critical_Failure, 

Non_Critical_Failure, 

No_Failure, 

Not_Running)  ; 

for  On_Line_Diagnostic_Status' size  use  8; 

type  On_Line_Diagnostic_Status_Array  is 
array  (On_Line_Diagnostics)  of 
On_Line_Diagnostic_Status; 

for  On_Line_Diagnostic_Status_Array' size  use  1  *  Bytes; 

type  Remote_Controlled_Di agnostics  is  ( 
To_Be_Determinedi) ; 

Remote_Controllecl_Diagnostics_Size  :  constant  :*  8; 

for  Remote_Controlled_Diagnostics' size  use 
Remote_Controlled_Diagnostics_Size; 

—  Scoring 

type  Scoring_Attributes  is  ( 

Weapons_Delivery, 

Refueling, 

In  St  rument_T. ending, 

G1 ides lope_Deviat ion, 

Localizer_Deviation, 

Fuel_Efficientcy) ; 

for  Scoring_Attributes' size  use  8; 

subtype  Scores  is  Base_Types . Signed_Integer_32; 

—  Malfunctions 

type  Malfunction  is 

(To_Be_Detennined) ; 

— NAV, FD, FC, FS, PRO, EW, WPN, RDR 


type  Malfunction_Kind  is  ( 
Switchable, 

Value  Driven) ; 
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•****★*•***♦♦**♦*****■***** 

_ * 

— /  10.1.5.3  Response  Message  Types 


_ ************************* 


type  Seginent_Siinulation_State_Response  is 
record 

Responding_Segment  :  Segment_Names; 

Control_Response  :  Simulation_State_Responses; 
end  record; 

for  Segment_Simulation_State_Response  use 
record 

Responding_Segment  at  0  range  0..(2  *  Bytes)-!; 

Control_Response  at  2  range  0..(2  *  Bytes)-1; 
end  record; 

for  Seginent_Simulation_State_Response' size  use  4  *  Bytes; 


type  Segment_Training_Mode_Response  is 
record 

Responding_Segment  :  Seginent_Naines; 

Control_Response  :  Training_Mode_Responses; 
end  record; 

for  Segment_Training_Mode_Response  use 
record 

Responding_Seginent  at  0  range  0..(2  *  Bytes)-1; 

Control_Response  at  2  range  0..(2  *  Bytes)-1; 
end  record; 

for  Segment_Training_Mode_Response' size  use  4  *  Bytes; 


type  Performance_Test_Response  is 
record 

Responding_Seginent  :  Segment_Naines; 

Tas)c_Response  :  Task_Responses; 

Perforniance_Test  :  Performance_Tests; 

Test_Result  :  Test_Results; 

end  record; 

for  Performance_Test_Response  use 
record 
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Responcj.ng_Segment  at  0  range  0..(2  *  Bytes) -1; 

Task_Kesponse  at  2  range  0..{1  *  Bytes) -1; 

Perf ormance_Test  at  3  range  0..(1  *  Bytes) -1; 

Test_Result  at  4  range  0..(1  *  Bytes)-1; 

end  record; 

for  Performance_Test_Response' size  use  5  *  Bytes; 

type  Remote_Controlled_Diagnostic__Response  is 
record 

Responding_Segment  :  Seginent_Names; 

Task_Response  :  Task_Responses; 

Remote_Controlled_Diagnostic  :  Remote_Controlled_Diagnostics 

Test_Result  :  Test_Results; 

end  record; 

for  Remote_Controlled_Diagnostic_Response  use 
record 

Responding_Segment  at  0  range  0..(2  *  Bytes) -1; 

Task_Response  at  2  range  0..(1  *  Bytes) -1; 

Remote_Controlled_Diagnostic  at  3  range  0..(1  *  Bytes) -1; 

Test_Result  at  4  range  0..(1  *  Bytes)-1; 

end  record; 

for  Remote_Controlled_Diagnostic_Response' size  use  5  *  Bytes; 

type  Off_Line_Diagnostic_Response  is 
record 

Responding_Segment  :  Seginent_Names; 

Task_Response  :  Task_Responses; 

Of f_Line_Diagnost ic  :  Of f_Line_Diagnostics; 

Test_Result  :  Test_Results; 

end  record; 

for  Of f_Line_Diagnostic_Response  use 
record 

Responding_Seginent  at  0  range  0..(2  *  Bytes) -1; 

Task_Response  at  2  range  0..(1  *  Bytes) -1; 

Off_Line_Diagnostic  at  3  range  0..(1  *  Bytes) -1; 

Test_Result  at  4  range  0..(1  *  Bytes)-1; 

end  record; 

for  Off_Line_Diagnostic_Response' size  use  5  *  Bytes; 
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type  On_Line_Diagnostic_Response  is 
record 

Responding_Segnient  :  Seginent  Names; 

Or^_Line_Diagnost ic_Result  :  On_Line_Diagnostic_Status_Array; 
end  record; 

for  On__Line_Diagnost ic_Response  use 
record 

Responding_Segment  at  0  range  0..(2  *  Bytes) -1; 

On_Line_Diagnostic_Result  at  2  range  0..(1  *  Bytes)-1; 
end  record; 

for  On_Line_Diagnostic__Response' size  use  3  *  Bytes; 


Segment_Names; 

Subsystems; 

Components; 

Structural_Element_To_Time; 

Timeval; 


type  Timing_Response  is 
record 
Segment 
Subsystem 
Component 
Request 
Time 

end  record; 

for  Timing_Response  use 
record 

Segment  at 
Subsystem  at 
Component  at 
Request  at 
Time  at  8  range  0, 

end  record, 

for  Timing_Response' size  use  16 


0 

2 

4 

6 


range  0 
range  0 
range  0, 
range  0 , 


(2 

(2 

(2 

(2 

(8 


*  Bytes) -1; 

*  Bytes) -1 

*  Bytes) -1 

*  Bytes) -1 

*  Bytes) -1; 


Bytes; 


type  Scoring_Response  is 
record 

Score  ;  Scores; 

Scoring_Attribute  :  Scoring_Attributes; 
end  record; 

for  Scoring_Response  use 
record 

Score  at  0  range  0..(4  *  Bytes) -1; 
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Scoring_Attribute  at  4  range  0..(1  *  Bytes) -1; 
end  record; 

for  Scoring  Response' size  use  5  *  Bytes; 


type  Malfunction_Demand  ( 

Kind  ;  Malfunction_Kind  :=  Switchable)  is 
record 

Name  :  Malfunction; 

State  :  Base_Types.Discrete_State; 
case  Kind  is 

When  Switchable  => 
null; 

When  Value_Driven  => 

Value  :  Base_Types.Float_32; 

end  case; 
end  record; 

for  Malfunction_Demand  use 
record 

Kind  at  0  range  0..(1  *  Bytes)-1; 

Name  at  1  range  0..(1  *  Bytes) -1; 

State  at  2  range  0.,(1  *  Bytes) -1; 

Value  at  4  range  0..{4  *  Bytes)-1; 

end  record; 

for  Malfunction_Demand' size  use  8  *  Bytes; 


end  Control_Types; 
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—  %2%  Unit  Name: 

—  %Z%  Source  Pathname: 

—  %Z%  Unit  Type: 

—  %Z%  Unit  ID: 

—  %Z%  Author: 

--  %Z%  Date  of  Origin: 

—  %Z%  sees  Filename: 

—  %Z%  Delta  ID: 

—  %Z%  Delta  Date: 

—  %Z%  eurrent  Release: 


Moving_Model_Types 

%P% 


Package  Spec  (no  body) 
(tbd) 


Gary  Kamsickas,  Bob  Crispen,  et  al. 

19  August  1993 

%M% 

%I% 

%G% 

%R% 


—  Purpose: 

—  This  package  contains  declarations  of  types  which  are  (a)  used  to 
define  moving  models,  and  (b)  sent  by  more  than  one  segment. 

—  Adaptation: 

with  Base_Types; 

with  Engineering_Units; 

with  Global_Message_Types; 

package  Moving_Model_Types  is 


_ ★ ★ ★★★★★★♦★ 


— /  10.1.6  Moving  Model  Types 

_ ♦ 

_ *★★★★★★★★★ 


used  by  FD,EW,WPN,PHC,NAV,RDR,VIS,FS, lOS 
Bytes  :  constant  :*  8; 


—  Moving_Model_Unique_Number  and  consequently  moving  model  creation 

—  shall  be  limited  to  the  ranges  specified  below  for  the  associated 

—  modules: 

Weapons  :  Range  1..6  (Bombs) 

EW  :  Range  7.. 9  (Chaff,  Flares,  Platforms) 

A-63 


D495-10735-1 
20  August  1993 

lOS  :  Range  10.. 10  (Companion  Aircraft) 


— /  10.1.6.1  Aircraft /Simulator  Specific  Moving  Model  Types 

Maximum_Number_Of_Moving_Models  :  constant  : 

Maximum_Number_Of_Articulated_Parts  :  constant  : 

Maximum_Number_Of_Model__Lights  :  constant  : 

Maximum_Number_Of_Emitters  :  constant  : 

Maximum_Number_Of_Chaf f  :  constant  : 

Maximum_Number_Of_Flares  :  constant  : 

type  Moving_Model  is  ( 

KC_135R, 

Mk_82_Bomb/ 

Chaff_TypeA, 

Chaff_TypeB, 

Flare_TypeA, 

Flare_TypeB, 

Threat_TypeA, 

Threat_TypeB) ; 

for  Moving_Model' size  use  32; 

— /  10.1.6.2  Aircraft /Simulator  Reusable  Moving  Model  Types 

_ ♦ 

subtype  Moving_Model_Count  is  Base_Types .Unsigned_Integer_32 
range  1 .  .Maximum_Number_Of_Moving_Models; 

subtype  Articulated_Part_Count  is  Base_Types.Unsigned_Integer_32 
range  1.  .Maximum_Nunvber_Of_Articulated_Parts; 

subtype  Model_Lighting_Count  is  Base_Types.Unsigned_Integer  32 


=  10 
-  10 
*  10 
-  10 

-  5; 

-  5; 
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range  1. .Maximum_Number_Of_Model_Lights; 

subtype  Emitter_Count  is  Base_Types .Unsigned_Integer_32 
range  1. .Maximum_Number_Of_Emitters; 

subtype  Chaff_Count  is  Base_Types.Unsigned_Integer_32 
range  1 .  .  Maximum_Nuinber_Of_Chaf f ; 

subtype  Flare_Count  is  Base_Types.Unsigned_Integer_32 
range  1. .Maximum_Number_Of_Flares; 

subtype  Chaff_And_Flare_Count  is  Base_Types . Unsigned_Integer_32 
range  1 . .  (Maximum_Number_Of_Chaff  + 

Maxiinuin_Nuinber_Of_Flares) ; 

subtype  Model_Unique_Nuinber  is  Base_Types .  Signed_Integer_32 
range  1. .Maximum_Number_Of_Moving_Models; 

type  Moving_Model_ID  is 
record 

Unique_Nuitiber  :  Model_Unique_Number; 

Kind  :  Moving_Model; 

end  record; 

for  Moving_Model_ID  use 
record 

Unique_Number  at  0  range  0..31; 

Kind  at  4  range  0..31; 

end  record; 

Moving_Model_ID_Size  :  constant  :=  8  *  Bytes; 
for  Moving_Model_ID' size  use  Moving_Model_ID_Size; 

type  Moving_Model_Dynamic_Data  is 
record 

ID  :  Moving_Model_ID; 

Position  :  Engineering_Units . Earth_Position_Components; 

Velocity  :  Engineering_Units .  Earth_Velocity_CoInponents; 

Acceleration  :  Engineering_Units . Earth_Acceleration_Components; 

Attitude  :  Engineering_Units . Angular_Position_Components; 

Angular_Velocity  :  Engineering_Units . Angular_Velocity_Components; 

Angular_Accelerat ion  :  Engineering_Units . Angular_Acceleration_CoiTponents; 
end  record; 
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for  Moving_Model_Dynamic_Data  use 
record 


ID 

Position 

Velocity 

Acceleration 

Attitude 

Angular_Velocity 

Angular_Acceleration 


at  0  range  0. . (8  ’ 
at  8  range  0. .  (20 
at  28  range  0. . (12 
at  40  range  0. .  (12 
at  52  range  0 . .  (12 
at  64  range  0. . (12 
at  76  range  0 . . (12 


end  record; 

Moving_Model_Dynamic_Data_Si2e  :  constant 
for  Moving_Model__Dynamic_Data' size  use 
Moving_Model_Dynamic_Data_Size; 


Bytes) -1; 

*  Bytes) -1; 

*  Bytes) -1; 

*  Bytes) -1; 

*  Bytes )-l; 

*  Bytes) -1; 

*  Bytes) -1; 

88  *  Bytes; 


type  Moving_Model_Deactivation  is 
record 

ID  :  Moving_Model_ID; 

State  :  Base_Types •Sim_Boolean  ;=  Base_Types . False; 
end  record; 

for  Moving_Model__Deactivation  use 
record 

ID  at  0  range  0..63; 

State  at  8  range  0..7; 
end  record; 

for  Moving_Model_Deactivation' size  use  10  *  Bytes; 


type  Model_Daniage  is  ( 
Left_Wing, 

Right_Wing, 

Tail) ; 

for  Model  Damage' size  use  32; 


type  Model_Damage_Data  is 
record 

Damage_Location  :  Model_Damage; 
Damage_Severity  :  Engineering_Units. Percent; 
end  record; 

for  Model_Damage_Data  use 
record 

Damage_Location  at  0  range  0..31; 

Damage_Se verity  at  4  range  0..31; 
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end  record; 

Model_Damage_Data_Size  :  constant  :»  8  *  Bytes; 
for  Model_Damage_Data' size  use 
Mode l_Damage_Dat  a_S i ze ; 

type  Model_Damage_Data_Array  is 

array  (Moving_Model_Count )  of 
Model_Damage_Data; 

for  Model_Daniage_Data_Array' size  use  80  *  Bytes; 

type  Battle_Damage_Record  is 
record 

Number_Of_Damages  :  Moving_Model_Count; 

Nutnber_Of_Damages_In_Array  :  Moving_Model_Count; 
Battle_Damage_Data  :  Model_Damage_Data_Array; 

end  record; 

for  Battle_Damage_Record  use 
record 

Number_Of_Dainages  at  0  range  0..31; 

Number_Of_Damages_In_Array  at  4  range  0..31; 
Battle_Damage_Data  at  8  range  0..(80  *  Bytes) -1; 

end  record; 

for  Battle_Damage_Record' size  use  88  *  Bytes; 


—  Weapons  damage  assessment 

type  Scoring_Damage_Data  is  —  Moved  from  WPN 
record 

Damage  :  Model_Damage_Data; 

Damage_Caused_By  :  Moving_Model_ID; 
Damage_Caused_To  :  Moving_Model_ID; 
end  record; 

type  Scoring  is  ( 

Ownship_Refueling, 

Bomb_Drop) ; 

for  Scoring' size  use  8; 

type  Scoring_Activation_Status  is 
record 
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Scoring_Desired  :  Scoring; 

State  :  Base_Types .Discrete_State; 

end  record; 

type  Articulated_Part  is 
(Landing_Gear) ; 

for  Articulated_Part' size  use  32; 

type  Articulated_Part_Data  is 
record 

Part  :  Articulated_Part ; 

Position  :  Engineering_Units .Normalized; 
end  record; 

for  Articulated_Part_Data  use 
record 

Part  at  0  range  0..31; 

Position  at  4  range  0..31; 
end  record; 

Articulated_Part_Data_Size  :  constant  :*  8  *  Bytes; 
for  Articulated_Part__Data' size  use 
Articulated_Part_Data_Size; 

type  Articulated_Part_Data__Array  is 

array  (Articulated_Part_Count)  of 
Articulated_Part_Data; 

for  Articulated_Part_Data_Array' size  use  80  *  Bytes; 

type  Articulated_Device_Data_Record  is 
record 

Number_Of_Articulated_Parts  :  Articulated_Part_Count; 
Number_Of_Parts_In_Array  :  Articulated_Part_Count; 
Articulated_Parts_Data  :  Articulated_Part_Data_Array 

end  record; 

for  Articulated_Device_Data_Record  use 
record 

Number_Of_Articulated_Parts  at  0  range  0..31; 
Number_Of_Parts_In_Array  at  4  range  0..31; 
Articulated_Parts_Data  at  8  range  0..(80  *  Bytes) -1; 

end  record; 

for  Articulated_Device_Data_Record' size  use  88  ♦  Bytes; 
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type  Mociel_Lighting  is 
(Running_Light3) ; 

Model_Lighting_Si2e  :  constant  :*  8; 

for  Model_Lighting' size  use  Model_Lighting_Size; 

type  Model_Lighting_Data_Array  is 

array  (Model_Lighting_Count)  of 
Model_Light ing; 

for  Model_Lighting_Data_Array' size  use  10  *  Bytes; 

type  Model_Lighting_Data_Record  is 
record 

Number_Of_Model_Lights  :  Model_Lighting_Count; 
Number_Of_Lights_In_Array  :  Model_Lighting_Count; 
Model_Lighting_Data  :  Model_Lighting_Data_Array; 

end  record; 

for  Model_Lighting_Data_Record  use 
record 

Number_Of_Model_Lights  at  0  range  0..31; 
Nuinber_Of_Lights_In_Array  at  4  range  0..31; 
Model_Lighting_Data  at  8  range  0..(10  *  Bytes) -1; 

end  record; 

for  Model_Lighting_Data_Record' size  use  20  *  Bytes; 

type  Einitter_Frequency_Data  is 
record 

Frequency  :  Engineering_Units .MHz; 

Power_Level  :  Engineering_Units. Decibel; 
end  record; 

for  Emitter_Frequency_Data  use 
record 

Frequency  at  0  range  0..31; 

Power_Level  at  4  range  0..31; 
end  record; 

Emitter_Frequency__Data_Size  :  constant  :=  8  *  Bytes; 
for  Emitter_Frequency_Data' size  use 
Emitter_Frequency_Data_Size; 

type  Emitter_Data_Array  is  array  (Emitter_Count )  of 
Emitter_Frequency_Data; 
for  Emitter_Data_Ar ray' size  use  80  *  Bytes; 
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type  Emitter_Data_Record  is 
record 

Number_Of_Emitters  :  Emitter_Count ; 

Nuinber_Of_Frequencies_In_Array  :  Emitter_Count ; 
Emitter_Frequencies  :  Einitter_Data_Array; 

end  record; 

for  Emitter_Data_Record  use 
record 

Number_Of_Emitters  at  0  range  0..31; 

Number_Of_Frequencies_In_Array  at  4  range  0..31; 
Emitter_Frequencies  at  8  range  0..(80  *  Bytes) -1; 

end  record; 

for  Emitter_Data_Record' size  use  88  *  Bytes; 

type  Emitter_Unique_Data  is 
record 

No_of_Emitters  :  Emitter_Count; 

ID  ;  Moving_Model_ID; 

Emitter_Data  ;  Emitter_Data_Record; 
end  record; 

—  Chaff  and  Flares 

type  Chaff _Moving_Model_Unique_Data  is 
record 

ID  :  Moving_Model_ID; 

Chaff_Cloud_Radius  :  Engineering_Units.Feet; 

Chaf f_Cloud_Density  :  Engineering_Units.Normalized; 
Chaff_Cloud_Slope  :  Engineering_Units.Feet_Per_Feet; 
end  record; 

for  Chaf f_Moving_Model_Unique_Data  use 
record 

ID  at  0  range  0..63; 

Chaff_Cloud_Radius  at  8  range  0..31; 

Chaff_Cloud_Density  at  12  range  0..31; 

Chaff_Cloud_Slope  at  16  range  0..31; 

end  record; 

for  Chaf f_Moving_Model_Unique_Data' size  use  20  *  Bytes; 
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type  Chat f_Moving_Model_Unique__Data_Ar ray  is 
array  (Chaf f_Count)  of 
Chaf  f_Moving_Moclel_Unique_Data; 

for  Chaff_Moving_Mociel_Unique_Data_Array' size  use  100  *  Bytes; 

type  Chaf f_Moving_Model_Unique__Data_Recorci  is 
record 

Number_Of_Chaff  :  Chaff_Count; 

Chaff_Data  :  Chaf f_Moving_Model_Unique_Data_Array; 

end  record; 

for  Chaf f_Moving_Model_Unique_Data__Record  use 
record 

Number_Of_Chaff  at  0  range  0..31; 

Chaff_Data  at  4  range  0..(100  *  Bytes)-1; 

end  record; 

for  Chaf f_Moving_Model_Unique_Data_Record' size  use  104  *  Bytes; 

type  Flare_Moving_Model_Unique_Data  is 
record 

:  Moving_Model_ID; 

Flare_Brightness  ;  Engineering^Units. Lumens; 

Flare_Radius  :  Engineering^Units.Feet; 
end  record; 

for  Flare_Moving_Model_Unique_Data  use 
record 

ID  at  0  range  0..63; 

Flare_Brightness  at  8  range  0..31; 

Flare_Radius  at  12  range  0..31; 
end  record; 

for  Flare_Moving_Model_Unique_Data' size  use  16  *  Bytes; 

type  Flare_Moving_Model_Unique_Data_Array  is 
array  (Flare_Count )  of 
Flare_Moving_Model_Unique_Data; 
for  Flare_Moving_Model_Unique_Data_Array' size  use  80  *  Bytes; 

type  Flare_Moving_Model_Unique_Data_Record  is 
record 

Number_Of_Flares  :  Flare_Count; 

Flare_Data  :  Flare_Moving_Model_Unique_Data_Array; 

end  record;  ~ 
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for  Flare_Moving_Model_Unique_Data_Record  use 
record 

Number_Of_Flares  at  0  range  0..31; 

Flare_Data  at  4  range  0..(80  *  Bytes)-1; 

end  record; 

for  Flare_Moving_Model_Unique_Data_Record' size  use  84  *  Bytes; 


type  Chaff_And_Flare_Moving_Model_Data_Array  is 

array  (Chaff_And_Flare_Count)  of  Moving_Model_Dynamic_Data; 
Chaf f_And_Flare_Moving_Model_Data_Array_Size  :  constant  :  = 
Moving_Model_Dynamic_Data_Size  * 

(Maximum_Nuinber_Of_Chaff  +  Maxiinum_Nuinber_Of_Flares) ; 
for  Chaf f_And_Flare_Moving_Model_Data_Array' size  use 
Chaff_And_Flare_Moving_Model_Data_Array_Size; 


type  Chaff_And_Flares_Moving_Model_Data  is 
record 

No_Of_Chaff_And_Flares  :  Moving_Model_Count; 

Chaff_And_Flare_Dynainic_Data  :  Chaff_And_Flare_Moving_Model  Data_Array; 

— RDR,  VIS,  lOS 


end  record; 

for  Chaff_And_Flares_Moving_Model_Data  use 
record 

No_Of_Chaff_And_Flares  at  0  range  0..(4  *  Bytes) -1; 

Chaff_And_Flare_Dynamic_Data  at  4  range  0..(880  *  Bytes) -1; 
— RDR,  VIS,  lOS 


end  record; 

for  Chaff_And_Flares_Moving_Model_Data' size  use  884  *  Bytes; 


type  Chaff_And_Flares_Detail_Data  is 
record 


No_Of_Chaff 
No_Of_Flares 
Chaff_Unique  Data 


Chaf f_Count; 

Flare_Count; 

Chaff_Moving_Model_Unique_Data_Record; 
—RDR,  VIS,  lOS 


Flares_Unique_Data  :  Flare_Moving_Model_Unique_Data_Record; 

—RDR,  VIS,  IDS 


end  record; 

for  Chaff_And_Flares_Detail_Data  use 
record 

No_Of_Chaff  at  0  range  0..(4 


*  Bytes)-!; 
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No_Of_Flares  at  4  range  0..(4  *  Bytes)-1; 

Chaff_Unique_Data  at  8  range  0..(104  *  Bytes) -1; 

Flares_Unique_Data  at  112  range  0..(84  *  Bytes) -1; 
end  record; 

for  Chaff  And  Flares  Detail_Data' size  use  196  *  Bytes; 


—  Decoy  unique  data  (sent  by  EW  and  lOS) 


type  Decoy_Moving_Model_Unique_Data  is 
record 

No_of_Emitters  :  Emitter_Count; 

ID  :  Moving_Model_ID; 

Emitter_Data  :  Emitter_Data_Record; 
end  record; 

for  Decoy_Moving_Model_Unique_Data  use 
record 

No_of_Etnitters  at  0  range  0..(4  *  Bytes) -1; 

ID  at  4  range  0..(8  ♦  Bytes) -1; 

Emitter_Data  at  12  range  0..(88  *  Bytes)-1; 
end  record; 

for  Decoy  Moving_Model_Unique_Data' size  use  100  *  Bytes; 


—  Thunderstorm 

type  Thunderstorm_Moving_Model_Unique_Data  is 
record 

ID  :  Moving_Model_ID; 

Storm_Intensity  :  Engineering_Units. Zero_To_Ten; 
end  record; 

for  Thunderstorm_Moving_Model_Unique_Data  use 
record 

ID  at  0  range  0..63; 

Storm_Intensity  at  8  range  0..31; 
end  record; 

for  Thunderstorm_Moving_Model_Unique_Data' size  use  12  *  Bytes 


—  Platform  unique  data 
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type  Platform_Moving_Model_Unique_Data  is 
record 

No_Of_Emitters 
No_Of_Damages 
No_Of_Lights 

No_Of_Articulated_Devices 
ID 

Emitter_Data 
IFF_ID 

Battle_Damage_Data 
Lighting_Data 
Articulated_Device_Data 
Weapon_Load_Status  : 

end  record; 

for  Platform_Moving_Model_Unique_Data  use 
record 


Emitter_Count ; 

Moving_Model_Count; 

Mode l_Light ing_Count ; 
Articulated_Part_Count; 

Moving_Mode 1_ID ; 

Emitter_Data_Record; 
Global_Message_Types. IFF_Data; 
Battle_Damage_Record; 

Mode 1_L i gh t i ng_Da  t  a_Rec  o  rd ; 
Articulated_Device_Data_Record; 
Global_Message_Types .Weapon_Station_Loading; 


No  Of_Emitters 

at 

0 

range 

0. . 

(4  *  Bytes) -1; 

No_Of_Damages 

at 

4 

range 

0. . 

(4  *  Bytes) -1; 

No_Of_Lights 

at 

8 

range 

0.  . 

(4  *  Bytes) -1; 

No_Of_Articulated_De vices 

at 

12 

range 

0.  . 

(4  *  Bytes) -1; 

ID 

at 

16 

range 

0.  . 

(8  *  Bytes) -1; 

Emitter_Data 

at 

24 

range 

0.  . 

(88  *  Bytes) -1; 

IFF__ID 

at 

112 

range 

0.  . 

(8  *  Bytes) -1; 

Battle_Damage_Data 

at 

120 

range 

0.  . 

(88  *  Bytes) -1; 

Lighting_Data 

at 

208 

range 

0.  . 

(20  *  Bytes) -1; 

Articulated  Device_Data 

at 

228 

range 

0.  . 

(88  *  Bytes) -1; 

Weapon_Load_Status 

at 

316 

range 

0.  . 

(8  *  Bytes) -1; 

end  record; 

for  Plat form_Moving_Model_Unique_Data' size  use  324 


Bytes; 


type  Tanker_Moving_Model_Unique_Data 
record 

No_Of_Emitters 

No_Of_Damages 

No_Of_Lights 

No_Of_Articulated_Devices 
Tanker_Platforin_Data 
Boom  Drogue  Connected 


IS 


Emitter_Count; 

Moving_Model_Count; 

Mode  l_L.ight  ing_Count ; 
Articulated_Part_Cpunt; 
Platform_Moving_Model_Unique_Data; 
Base  Types. Sim  Boolean; 


% 


Boom_D r ogue_P os i t i on_W r t _Own ship  : 

Engineering_Units . Linear_Position_Components; 

Tanker_Fuel_Quantity  :  Engineering_Units.Pounds; 

Tanker_Off_Load_Rate  :  Engineering_Units.Lbs_Per_Hour; 
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end  record; 


for  Tanker_Moving_Model_Unique_Data 

use 

record 

No  Of  Emitters 

at 

0 

range 

0. .  (4  * 

No  Of_Damages 

at 

4 

range 

0. .  (4  * 

No  Of  Lights 

at 

8 

range 

0. .  (4  * 

No  Of  Art iculated_Devices 

at 

12 

range 

0. .  (4  * 

Tan)cer_Platform_Data 

at 

16 

range 

0.  .  (324 

Boom_Drogue_Connected 

at 

340 

range 

0.  .  (1  * 

—  3  spare  bytes 

Boom_D  rogue_Pos i t i on_Wrt_Ownship 

at 

344 

range 

0. .  (12 

Tan)cer_Fuel_Quantity 

at 

356 

range 

0.  .  (4 

Tanlcer_Of  f_Load_Rate 

at 

360 

range 

0. .  (4  * 

end  record; 

for  Tan)cer_Moving_Model_Unique_Data' 

size  use  364 

*  Bytes 

type  Moving_Model_IFF_Data  is 
record 


ID  :  Moving_Model_ID; 

IFF  ID  :  Global  Message  Types. IFF  Data; 


end  record; 

for  Moving_Model_IFF_Data  use 
record 


ID  at  0  range  0..63; 

IFF_ID  at  8  range  0..63; 
end  record; 

for  Moving_Model_IFF_Data' size  use  16  *  Bytes; 


end  Moving_Model_Types; 


Bytes) -1 ; 
Bytes) -1; 
Bytes) -1; 
Bytes) -1; 

*  Bytes) -1; 
Bytes) -1; 

Bytes) -1; 
Bytes) -1; 
Bytes) -1; 
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—  %Z%  Unit  Name:  Service_Function_Types 

—  %Z%  Source  Pathname:  %P% 

—  %Z%  Unit  Type:  Package  Spec  (no  body) 

--  %Z%  Unit  ID:  (tbd) 

—  %Z%  Author:  Gary  Kamsickas,  Bob  Crispen,  et  al. 

—  %Z%  Date  of  Origin:  19  August  1993 

—  %Z%  sees  Filename:  %M% 

—  %Z%  Delta  ID:  %I% 

—  %Z%  Delta  Date:  %G% 

—  %Z%  Gurrent  Release:  %R% 


—  Purpose: 

The  Service  Functions  include:  Radar  Database,  Visual  Database, 
Spatial  Relations  and  Occulting.  These  functions  may  be  performed 
by  ENV,  RDR  or  VIS.  This  package  declares  types  used  in  Service 

—  Function  messages.  Note:  at  this  time  no  types  are  defined  for 
Radar  Database  or  Visual  Database. 

—  Adaptation: 

—  All  the  Service  Function  types  are  reusable,  and  should  not  require 

—  any  modification  under  normal  circumstances.  It  may  be  necessary 
to  define  types  for  Radar  Database  or  Visual  Database  messages, 
should  this  be  required  on  a  given  simulator. 

with  Gontrol_Types; 
with  Engineer ing_Units; 
with  Moving_Model_Types; 

package  Service_Function_Types  is 

- ★  it 

— /  10.1.7  Service  Function  Types 

—  ★  * 

—  **•*•★***★★★*★★★*★**★*★♦*****♦*★♦********♦******************** 

Bytes  :  constant  :»  8; 
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— /  10.1.7.1  Radar  Database 

—  —  ★ 


—  NONE 


— /  10.1.7.2  Visual  Database 

_ ★ 


—  NONE 


— /  10.1.7.3  Spatial  Relations 

* 


Position  Range  used  by  NAV,  VIS,  RDR 

Terrain  Height  used  by  ENV,  NAV,  VIS,  RDR,  FD,  PHC,  WPN 


type  Posit ion_Range_Update  is 
record 


Cursor_Position 
Range_To_Cursor 
Bearing_To_Cursor 
Elevation_To_Cursor 
Range_Update_Tiine_Validity 
end  record; 

for  Position_Range__Update  use 
record 

Cursor_Position 
Range_To_Cursor 
Bearing_To_Cursor 
Elevation_To_Cursor 
Range_Upda  t  e_Tiine_Va  1  i  di  t  y 


Engineering_Units.Earth_Position_Coinpo  ents 
:  Engineering_Units.Feet; 

:  Engineering_Units. Radians; 

:  Engineering_Units .Radians; 
Control_Types .  Frame_Nuinber; 


at  0  range  0. 
at  20  range  0. 
at  24  range  0. 
at  28  range  0. 
at  32  range  0. 


(20  ♦  Bytes) -1; 
(4  *  Bytes) -1; 
(4  *  Bytes) -1; 
(4  *  Bytes) -1; 
(4  *  Bytes) -1; 
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end  record; 

for  Position_Range_Update' size  use  36  *  Bytes; 

type  Groundspeed_Update  is 
record 

Doppler_Velocity  :  Engineering_Units.Earth_Velocity_Components; 

Velocity_Update_Time_Validity  :  Control_Types . Fraine_Number; 
end  record; 

for  Groundspeed_Update  use 
record 

Doppler_Velocity  at  0  range  0..(12  *  Bytes)-1; 

Velocity_Update_Tiine_Validity  at  12  range  0..(4  *  Bytes) -1; 
end  record; 

for  Groundspeed_Update' size  use  16  *  Bytes; 

type  Moving_Model_Terrain_Height  is 
record 

Moving_Model  :  Moving_Model_Types.Moving_Model_ID; 

Height_Above_Terrain  :  Engineer ing_Units. Feet; 
end  record; 

for  Moving_Model_Terrain_Height  use 
record 

Moving_Model  at  0  range  0..(8  *  Bytes) -1; 

Height_Above_Terrain  at  8  range  0..(4  *  Bytes) -1; 
end  record; 

for  Moving_Model_Terrain_Height '  size  use  12  *  Bytes; 

type  Moving_Model_Terrain_Height_Array  is 

array  (Moving_Model_Types .Moving_Model_Count )  of 
Moving_Model__Terrain_Height; 

for  Moving_Model_Terrain_Height_Array' size  use  120  *  Bytes; 

type  Moving_Model_Terrain_Data  is 
record 

Number_Of_Moving_Models  :  Moving_Model_Types.Moving_Model_Count; 
Nuinber_Of_Elements_In_Array  :  Moving_Model_Types  .Moving_Model_Count; 
Moving_Model_Terrain_Heights  :  Moving_Model_Terrain_Height_Array; 
end  record; 

for  Moving_Model_Terrain_Data  use 
record 

Nuinber_Of_Moving__Models  at  0  range  0..(4  *  Bytes) -1; 
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Nuinber_Of_Elements_ln_Array  at  4  range  0..(4  *  Bytes) -1; 
Moving_Model_Terrain_Heights  at  8  range  0..(120  *  Bytes)-1; 
end  record; 

for  Moving_Model_Terrain_Data' size  use  128  *  Bytes; 

type  Earth_Surface  is  ( 

Land, 

Sea)  ; 

Earth_Surface_Si2e  :  constant  2  *  Bytes; 
for  Earth_Surf ace' size  use  Earth_Surf ace_Size; 

type  Ownship_Height_Above_Terrain  is 
record 

Ownship_Height_Above_Terrain  :  Engineering_Units .Feet; 

—  RDR,  WPN,  PHC,  VIS,  FD 
Ownship_Over_Land_Or_Sea  :  Earth_Surface; 

--  VIS 

end  record; 

for  Ownship_Height_Above_Terrain  use 
record 

Ownship_Height_Above_Terrain  at  0  range  0..(4  *  Bytes) -1; 

Ownship_Over_Land_Or_Sea  at  4  range  0. . (2  *  Bytes) -1; 

end  record; 

for  Ownship_Height_Above_Terrain' size  use  6  *  Bytes; 

type  Moving_Models_Height_Above_Terrain  is 
record 

No_Of_Models  :  Moving_Model_Types.Moving_Model_Count; 

Moving_Models_Height_Above_Terrain  :  Moving_Model_Terrain_Data; 
end  record; 

for  Moving_Models_Height_Above_Terrain  use 
record 

No_Of_Models  at  0  range  0..(4  *  Bytes) -1; 

Moving_Models_Height_Above_Terrain  at  4  range  0..(128  *  Bytes) -1; 
end  record; 

for  Moving_Models_Height_Above_Terrain' size  use  132  *  Bytes; 


_ ♦ 

— /  10.1.7.4  Occulting 
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♦ 

used  by  ENV,  NAV,  EW,  BDR,  VIS 

type  Occult_Status  is  (Occulted,  Visible) ; 
for  Occult_Status' size  use  16; 

type  Occult ing__Dat a  is 
record 

Occult_StatusjOf_Moving_Model  :  Moving_Model_Types.Moving_Model_lD 
Occult ing_With_Respect_To  ;  Moving_Model_Types  .Moving_Model_ID 

Current_Occulting_Status  :  Occult_Status; 

end  record; 

for  Occulting_Data  use 
record 

Occult_Status_Of_Moving_Model  at  0  range  0. . (8  *  Bytes)-1; 

Occult ing_With_Respect_To  at  8  range  0..(8  *  Bytes)-1; 

Current_Occulting_Status  at  16  range  0. . (2  *  Bytes) -1; 

end  record; 

for  Occulting_Data' size  use  20  *  Bytes; 

type  Occulting__Data_Change_Array  is 

array  (Moving_Model_Types .Moving_Model_Count )  of  Occulting_Data; 
for  Occulting_Data_Change_Array'size  use  200  *  Bytes; 

type  Occult ing_Status_Update  is 
record 

Number_Of_Changes  ;  Moving_Model_Types .Moving_Model_Count; 

Nuinber_Of_Array_Element s  :  Moving_Model_Types .  Moving_Model_Count ; 
Occult ing_Changes  :  Occulting_Data_Change_Array; 

end  record; 

for  Occulting_Status_Update  use 
record 

Nuinber_Of_Changes  at  0  range  0..(4  *  Bytes) -1; 

Nuniber_Of_Array_Elements  at  4  range  0..(4  *  Bytes) -1; 

Occulting_Changes  at  8  range  0..(200  *  Bytes) -1; 

end  record; 

for  Occulting_Status_Update' size  use  208  *  Bytes; 
end  Service_Function_Types; 
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—  %Z%  Unit  Name: 

—  %Z%  Source  Pathname: 

—  %Z%  Unit  Type: 

—  %Z%  Unit  ID: 

—  %Z%  Author: 

—  %Z%  Date  of  Origin: 

—  %Z%  sees  Filename: 

—  %Z%  Delta  ID: 

—  %Z%  Delta  Date: 

—  %Z%  eurrent  Release: 


Flight_Station_Output_Interface_Types 

%P% 


Package  Spec  (no  body) 
(tbd) 


Gary  Kamsickas,  Bob  erispen, 

3  August  1993 

%M% 

%I% 

%G% 

%R% 


et  al. 


—  Purpose: 

This  package  specifies  types  for  messages  which  are  output  only 

—  by  the  Flight_Station  segment.  Other  packages 

that  include  types  that  may  be  sent  by  this  segment  include 

—  Control_Types,  Moving_Model_Types,  Global_Message_Types  and 
Service__Function_Types . 

—  Adaptation: 

—  The  section  containing  the  aircraft/simulator  specific  types  must  be 

—  modified  to  match  the  requirements  of  the  aircraft  being  simulated 
or 

—  the  requirements  for  the  simulator.  As  a  general  rule,  the  contents 
of  the  section  containing  reusable  types  will  not  need  to  be 

—  modified.  The  representation  specs  in  the  private  part  are  designed 
to  require  little  or  no  modification. 

with  Base_Types; 

with  Engineering_Units; 

with  Global_Message_Types; 

package  Flight_Station_Output_Interf ace_Types  is 


_ ★  * 

— /  10.2  Flight  Station  Output  Interface  Types  * 

_ * 
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— /  10.2.1  Aircraft/Simulator  Specific  Flight  Station  Types 


—  Discrete  Inputs  for  each  segment 


type  Environment_DIs  is 
(TBD) ; 

for  Environment  DIs'size  use  8; 


type  Electronic_Warfare_DIs  is 
(TBD) ; 

for  Electronic  Warfare  DIs'size  use  8; 


type  Flight_Controls_DIs  is  ( 
Alternate_Flaps_Sw, 
Leading_Edge_Flaps_Sw, 
Trim_Disconnect_Sw, 
Manual_Pitch_Override_Sw, 
Stores_Configuration_Sw, 
Landing_Gear_Handle_Up, 

Le  f  t  _Wi  n  g_Do  wn_T  r  i  m_S  w , 
Nose_Down_Trim_Sw, 

Right_Whee l_Down_T  r im_S w , 
Nose_Up_Trim_Sw, 
Nosewheel_Steering_Button) ; 
for  Flight_Controls_DIs' size  use  8; 


type  Flight_Dynamics_DIs  is 
(TBD) ; 

for  Flight_Dynamics_DIs' size  use  8; 

type  Flight_Station_DIs  is  ( 
Anti_S)cid_Switch, 
Landing_Gear_Dovm_Permission_Sw, 
Landing_Gear_Handle_Up, 
Alternate_Gear_Handle, 

Alternate  Gear  Reset, 


—  FC 

—  FC 

—  FC 

—  FC 

—  FC 
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Stores_Conf iguration_Sw, 
Alternate_Flaps_Sw, 
Nosewheel_Steering_Button, 
Nose_Up_Trim_Sw, 

N  o  s  e_D  o  wn_T  r  i  in_S  w , 

Left_Wing_Down_Trim_Sw, 

Right_Wing_Down_Trini_Sw, 

T  r  ini_D  i  sconnec  t_S  w , 
Manual_Pitch_Overricie_Sw, 
Leading_Edge_Flaps_Sw, 
Speedbralce_Fwd_Sw, 

Speedbr ake_Af t_Sw, 
aFC_ILS_Mode_Flag, 
Radar_Bomb_Scoring_Selected) ; 

for  Flight_Station_DIs' size  use  8; 

type  Flight_Station_Analog  is  ( 
Engine_Throttle_Position, 

P  i  t  ch__T  r  im_Whee  1 , 

Ro 1 1_T r i m_Whe e 1 , 

Yaw_Triin_Knob) ; 

for  Flight_Station_Analog' size  use  8; 

type  I0S_DIs  is 
(TBD) ; 

for  IOS_DIs'size  use  8; 

type  Navigation  DIs  is  ( 


Cni_Backup_Switch, 

"NAV 

ILS_On_Switch, 

— NAV 

TACAN_On  Switch, 

—NAV 

Landing_Gear_Handle  Up, 

—NAV 

Caging_Caged_Switch, 

—NAV 

Alternate_Flaps_Switch, 

— NAV 

Leading_Edge_Flaps_Switch) ; 

— NAV 

for  Navigation_DIs' size  use  8; 

type  Physical  Cues  DIs  is 

(TBD) ; 

for  Physical_^Cues_DIs' size  use  8; 


—  FC 
—  FC 
—  FC 
"  FC 
"  FC 
—  FC 

—  FC 

—  FC 

—  FC 

—  FC 

—  FC 
"  FC 

—  NAV 

—  WPN 


—  FC, 

—  FC 

—  FC 

—  FC 


PRO 
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type  Propulsion_DIs  is  ( 

Max  Power__Off_Switch, 

—PRO 

Throttle_At_Max_Ab_Detent_No, 

—PRO 

Throttle_At_Mil_Detent_No, 

—PRO 

Throttle_At_Idle_Detent_No, 

—PRO 

Throttle_At_Of f_Detent_No, 

—PRO 

Landing_Gear_Handle_Up, 

—PRO 

BUC  Gnd  Test  Test  Switch) ; 

—PRO 

for  Propulsion_DIs' size  use  8; 


type  Radar_DIs  is 
(TBD) ; 

for  Radar_DIs' size  use  8; 

type  Visual_DIs  is 
(TBD) ; 

for  Visual_DIs' size  use  8; 
type  Weapons_Dls  is  ( 

Emergency_Stores_Jettison_Switch,  — WPN 

Weapon_Release_Switch) ;  — WPN 

for  Weapons_DIs' size  use  8? 

—  Multi-position  switches 
type  Speedbrake_Position  is  ( 

Neutral, 

Pushed_In, 

Pulled_Out);  —  FC 

type  Parking_Brake_Position  is  ( —  FC 
Off, 

Anti_Skid, 

On)  ; 

type  Master_Arin_Switch  is  ( 

Off, 

Arm, 

Simulate) ;  —  WPN 

type  JFS_Start_Switch  is  ( —  PRO 
Startl, 
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Start2, 

Off)  ; 

type  EEC_BUC_Switch  is  ( —  PRO 
Off, 

EEC, 

BUC)  ; 


type  Starting_Fuel_Switch  is  ( —  PRO 
Lean, 

Auto_Lean, 

Rich) ; 


type  Ralt_Power  is  ( —  NAV 
Off, 

Stby, 

On)  ; 


type  INS_Mode  is 
Off, 

Att, 

Cal, 

NAV, 


Norm, 

Stor  Hdg)  ; 


(—  NAV 


type  Instrument_Mode  is  ( —  NAV 
ILS_NAV, 

NAV, 

TCN, 

ILS  TCN) ; 


type  Altimeter_Mode  is  ( —  NAV 
Neutral, 

Pneu, 

Elec) ; 


type  TACAN_Function  is 
T_R, 

Rec, 

A  A  Tr) ; 


( —  NAV 
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type  TACAN_Band  is 
X, 

Y); 


(—  NAV 


—  Dummy  type  to  ease  future  tailoring 
type  To_Be_Determined  is  (TBD) ; 
for  To  Be  Determined' size  use  32; 


_ ★ 

— /  10.2.2  Aircraft/Simulator  Reusable  Flight  Station  Types 


type  Flight_Station_Analog_Data_Array  is 

array  (Flight_Station_Analog)  of  Engineering_Units. Normalized; 
—  where  :  0  -  lowest  possibile  position 
1  =  highest  possibile  position 

« - - 

—  Discrete  inputs  for  each  segment 


—  ENV 

Number_Of_Environment_DIs  :  constant  := 

Environment_DIs'pos  (Environment_DIs' last )  - 
Environment_DIs' pos  (Environment_DIs' first )  +  1; 


subtype  Environment_DI_Count  is 

Base_Types.Unsigned_Integer_32  range  1 . .Number_Of_Environment  DIs; 


type  Environment_DI_And_State  is 
record 

Name  :  Environment_DIs; 

State  :  Base_Types.Discrete_State; 
end  record; 
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type  Environment_DI_And_State_Array  is  array  ( 

Environinent_DI_Count)  of 
Environinent_DI_And_State; 

—  EW 

Number_Of_Electronic_Warfare_DIs  :  constant 

Electronic_Warfare_DIs' pos  (Electronic_Warfare_DIs' last )  - 
Electronic_Warfare_DIs'pos  (Electronic_Warfare_DIs' first )  +  1; 

subtype  Electronic_Warfare_DI_Count  is 

Base_Types.Unsigned_Integer_32  range  1. .Nuinber_Of_Electronic_Warfare_DIs; 

type  Electronic_Warfare_DI_And_State  is 
record 

Name  :  Electronic_Warfare_DIs; 

State  :  Base_Types.Discrete_State; 
end  record; 

type  Electronic_Warfare_DI_And_State_Array  is  array  ( 

Elect ronic_Warfare_DI__Count)  of 
Electronic_Warfare__DI_And_State; 

—  FC 

Number_Of_Flight_Controls_DIs  :  constant  := 

Flight_Controls_DIs'pos  (Flight_Controls_DIs' last)  - 
Flight_Controls_DIs'pos  (Flight_Controis_Dls' first)  +  1; 

subtype  Flight_Controls_DI_Count  is 

Base_Types.Unsigned_Integer_32  range  1. .Number_Of_Flight_Controls  DIs; 

type  Flight_Controls_DI_And_State  is 
record 

Name  :  Flight_Controls_DIs; 

State  :  Base_Types.Discrete_State; 
end  record; 

type  Flight_Controls_DI_And_State_Array  is  array  ( 
Flight_Controls_DI_Count)  of 
Flight_Controls_DI_And_State; 

—  FD 
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Number_Of__Flight_Dynamics_DIs  :  constant  :■ 

Flight_Dynamics_DIs'pos  (Flight_Dynamics_DIs' last)  - 
Flight_Dynamics_DIs' pos  (Flight_Dynamics_DIs' first )  +  1; 

subtype  Flight_Dynamics_DI_Count  is 

Base_Types .Unsigneci_Integer_32  range  1. .Number_Of_Flight_Dynamics_DIs 

type  Flight_Dynamics_DI_And_State  is 
record 

Name  :  Flight_Dyr.amics_DIs; 

State  :  Base_Types.Discrete_State; 
end  record; 

type  Flight_Dynamics_DI_And_State_Array  is  array  ( 
Flight_Dynamics_DI_Count)  of 
Flight_Dynamics_DI_And_State; 

—  FS 

Nuinber_Of_Flight_Station_DIs  :  constant  :* 

Flight_Station_DIs'pos  (Flight_Station_DIs' last)  - 
Flight_Station__DIs'pos  (Flight__Station_DIs' first )  +  1; 

subtype  Flight_Station_DI_Count  is 

Base_Types.Signed_Integer_32  range  1.  .Number_Of_Fliglit_Station_DIs; 

type  Flight_Station_DI_And_State  is 
record 

Name  :  Flight_Station_DIs; 

State  :  Base_Types .Discrete_State; 
end  record; 

type  Flight_Station_DI_And_State_Array  is  array  ( 
Flight_Station_DI_Count )  of 
F 1 i ght _S t a t i on_D I_And_S t a t e ; 

—  lOS 

Number_Of_IOS_DIs  :  constant  := 

IOS_DIs'pos  (IOS_DIs' last)  - 
IOS_DIs'pos  (IOS_DIs' first)  +  1; 

subtype  lOS  DI  Count  is 
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Base_Types.Unsigned_Integer_32  range  1 . .Number_Of_IOS_DIs; 

type  IOS_DI_And_State  is 
record 

Name  :  I0S_DIs; 

State  :  Base_Types .Discrete_State; 
end  record; 

type  IOS_DI_And_State_Array  is  array  ( 

IOS_DI_Count)  of 
IOS_DI_And_State; 

—  NAV 

Number_Of_Navigation_DIs  :  constant  := 

Navigation_DIs'pos  (Navigation_DIs' last)  - 
Navigation_DIs' pos  (Navigation_DIs' first )  +  1; 

subtype  Navigation_DI_Count  is 

Base_Types.Signed_Integer_32  range  1 . .Number_Of_Navigation_DIs; 

type  Navigation_DI_And_State  is 
record 

Name  :  Navigation_DIs; 

State  :  Base_Types .Discrete_State; 
end  record; 

type  Navigation_DI_And_State_Array  is  array  ( 

Navigation_DI_Count)  of 
Navigation_DI_And_State; 

—  PHC 

Number_Of_Physical_Cues_DIs  :  constant  := 

Physical_Cues_DIs' pos  (Physical_Cues_DIs' last)  - 
Physical_Cues_DIs' pos  (Physical_Cues_DIs' first)  +  1; 

subtype  Physical_Cues_DI_Count  is 

Base_Types.Unsigned_Integer_32  range  1. .Number_Of_Physical_Cues_DIs; 

type  Physical_Cues_DI_And_State  is 
record 

Name  :  Physical_Cues  DIs; 
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State  :  Base_Types.Discrete_State; 
end  record; 


type  Physical_Cues_DI_And_State_Array  is  array  ( 
Physical_Cues_DI_Count )  of 
Physical  Cues  DI_And  State; 


—  PRO 

Number_Of_Propulsion_DIs  :  constant  :* 

Propulsion_DIs'pos  (Propulsion_DIs' last)  - 
Propulsion_DIs'pos  (Propulsion_DIs' first )  +  1; 


subtype  Propulsion_DI_Count  is 

Base_Types.Signed_Integer_32  range  1 . .Number_Of_Propulsion  DIs; 


type  Propulsion_DI_And_State  is 
record 

Name  :  Propulsion_DIs; 

State  :  Base_Types.Discrete_State; 
end  record; 

type  Propulsion_DI_And_State_Array  is  array  ( 
Propuls ion_DI_Count)  of 
Propulsion  DI  And  State; 


—  RDR 

Nurriber_Of_Radar_DIs  :  constant  :  = 

Radar_DIs'pos  (Radar_DIs' last)  - 
Radar_DIs'pos  (Radar_DIs' first)  +  1; 

subtype  Radar_DI_Count  is 

Base_Types.Unsigned_Integer_32  range  1 . .Number_Of_Radar_DIs; 

type  Radar_DI_And_State  is 
record 

Name  :  Radar_DIs; 

State  :  Base_Types.Discrete_State; 
end  record; 


type  Radar_DI_And_State_Array  is  array  ( 
Radar  Dl  Count)  of 
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Raciar_DI_And_State; 

"  VIS 

Nuniber_Of_Visual_DIs  :  constant 

Visual_Dls'pos  (Visual_DIs' last)  - 
Visual_DIs'pos  (Visual_DIs' first)  +  1; 

subtype  Visual_DI_Count  is 

Base_Types.Unsignedi_Integer_32  range  1 .  .Nuinber_Of_Vioual_DIs; 

type  Visual_DI_And_State  is 
record 

Name  :  Visual_DIs; 

State  :  Base_Types .Discrete_State; 
end  record; 

type  Visual_DI_And_State_Array  is  array  ( 

Visual_DI_Count )  of 
Visual_DI_And_State; 

—  WPN 

Number_Of_Weapons_DIs  :  constant  := 

Weapons_DIs'pos  (Weapons_DIs' last)  - 
Weapons_DIs'pos  (Weapons_DIs' first)  +  1; 

subtype  Weapons_DI_Count  is 

Base_Types.Unsigned_Integer_32  range  1 . .Number_Of_Weapons_DIs; 

type  Weapons_DI_And_State  is 
record 

Name  :  Weapons_DIs; 

State  :  Base_Types .Discrete_State; 
end  record; 

type  Weapons_DI_And_State_Array  is  array  ( 

Weapons_DI_Count)  of 
Weapons_DI_And  State; 
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—  Outputs  from  flight  station  to  other  segments  (not  cockpit  controls) 


type  Generator_Electrical_Status  is 
record 

Operating_State  :  Base_Types.Discrete_State; 

Total_Electric_Load  :  Engineering_Units .Amperes; 

Output_Voltage  :  Engineering_Units.kVA; 

Output_Frequency  :  Engineering_Units .Hertz; 

end  record; 

type  Generator_Electrical_Status_Array  is 

array  (Global_Message_Types.Aircraft_Electrical_Generator)  of 
Generator_Elect rical_Status ; 

type  Generator_Drag_Torque_Array  is 

array  (Global_Message_Types.Aircraft_Electrical_Generator)  of 
Engineering_Units .Ft_Lbs; 

type  Aircraft_Electrical_Bus_Voltage_Array  is 

array  (Global__Message_Types  .Aircraft_Electrical_Bus)  of 
Engineering_Units . kVA; 

type  Aircraft_Hydraulic_Reservoir_Data_Array  is 

array  (Global_Message_Types . Aircraft_Hydraulic_Reservoir)  of 
Global_Message_Types .Fluid_Characteristics; 

type  Hydraulic_Pump_Drag_Torque_Array  is 

array  (Global_Message_Types .Aircraft_Hydraulic_Pump)  of 
Engineering_Units . Ft_Lbs; 

type  Hydraulic_System_Pressure_Array  is 

array  (Global_Message_Types .Aircraft_Hydraulic_System)  of 
Engineering_Units . PSI ; 

type  Aircraft_Hydraulic_Component_Pressure_Array  is 

array  (Global_Message_Types.Aircraft_Hydraulic_Component)  of 
Engineering_Units . PSI ; 

type  Engine_Inlet_Fuel_Data  is 
record 
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Available_Engine_Fuel_Flow  :  Engineering_Units.Lbs_Per__Hour; 
Inlet_Fuel_Temperature  :  Engineering_Units .Degrees_C; 
Inlet_Fuel_Pressure  :  Engineering_Units .PSI; 

end  record; 

type  Engine_Inlet_Fuel_Data_Array  is 

array  (Global_Message_Types .Aircraft_Engine)  of 
Engine_Inlet_Fuel_Data; 

type  Available_APU_Fuel_Flow_Array  is 

array  (Global_Message_Types . Aircraft_APU)  of 
Engineering_Units.Lbs_Per_Hour; 

type  Fuel_Tank_Temperature_Array  is 

array  (Global_Message_Types .Aircraft_Fuel_Tanlc)  of 
Engineering_Units . Degrees_C; 

type  Engine_Bleed_Air_Flow_Demand_Array  is 

array  (Global_Message_Types .Aircraft_Engine)  of 
Engineering_Units . Ft3_Per_Min; 

type  APU_Bleed_Air_Flow_Demand_Array  is 

array  (Global_Message_Types .Aircraft_APU)  of 
Engineering_Units . Ft3_Per_Min; 

type  Engine_Starting_Air_Pressure_Array  is 

array  (Global_Message_Types .Aircraft_Engine)  of 
Engineering_Units . PSI ; 

type  Air_Characteristics  is 
record 

Quantity  :  Engineering_Units .Cubic_Feet; 

Pressure  :  Engineering_Units .PSI; 
end  record; 

type  Oxygen_System_Data_Array  is 

array  (Global_Message_Types.Aircraft_Oxygen_System)  of 
Air_Characteri sties; 

type  Aircraft_Pneumatic_Component_Pressure_Array  is 

array  (Global_Message_Types.Aircraft_Pneumatic_Component)  of 
Engineering_Units.PSI; 
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— /  10.2.3  Flight  Station  Segment  Output  Records 


— ★★★★★★★★★★♦♦★★★punction: 

— /  10.2.3.1  Electrical  System 
★ 


type  Electrical_System_Sixteenth_Rate  is 
record 

Total_Bus_Load  :  Global_Message_Types . Aircraft_Electrical_Bus_Load_Array; 

— lOS 

Bus_Voltage  :  Aircraft_Electrical_Bus_Voltage_Array; 

— lOS, NAV, FD, FC, Elect ronic_Warf are, RDR, WPN, PRO, VIS 
Generator__Status  :  Generator_Electrical_Status_Array; 

— IOS,PRO 

end  record; 

type  Electrical_System_Quarter_Rate  is 
record 

Generator_Drag_Torque  :  Generator_Drag_Torque_Array;  — PRO 
end  record; 


— ♦★♦★★♦★★♦♦♦★★★★Punction; 

_ ★ 

— /  10.2.3.2  Hydraulic  System 


type  Hydraulic_System_Sixteenth_Rate  is 
record 

Hydraulic_Reservoir_Data  : 
Aircraft_Hydraulic_Reservoir_Data_Array;  —  IOS,FC 
end  record; 
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type  Hydraulic_System_Quarter_Rate  is 
record 

Hydraulic_Pump_Drag__Torque  :  Hydraulic_Pump_Drag_Torque_Array; 

—PRO 

Hydraulic_Component_Pressures  : 
Aircraft_Hydraulic_Component_Pressure_Array; 

— lOS, NAV, FD, FC,  Elect ronic_Warf are, RDR, WPN, PRO,  VIS 
Hydraulic_Systein_Pressures  :  Hydraulic_System_Pressure_Array;  — 

lOS 

end  record; 


— ★★★★♦★★♦★★♦♦♦★★Function: 

_ ★ 

— /  10.2.3.3  Fuel  Management  System 


type  Fuel_Management_System_Sixteenth_Rate  is 
record 

Fuel_Tank_Quantities  :  Global_Message_Types .  Fuel_Tank_Quantity_Array; 

— IOS,FD 

Boom_Fuel_Pressure  :  Engineering_Units.PSI;  — FD 

Fuel_Tank_Temperatures  :  Fuel_Tank_Temperature__Array;  — lOS 
end  record; 

type  Fuel_Management_System_Eighth_Rate  is 
record 

Available_APU_Fuel_Flows  :  Available_APU_Fuel_Flow_Array; 

—PRO 

Fuel_Data_At_Engine_Inlets  :  Engine_Inlet_Fuel_Data;  — PRO 
end  record; 


— ★★★★★★★★★★★★★★★Function; 

_ ★ 

— /  10.2.3.4  Pneumatic  System 

_ ★ 


type  Pneumatic_System_Sixteenth_Rate  is 
record 

Engine_Bleed_Air_Flow_Demands  :  Engine  Bleed_Air  Flow  Demand  Array; 
—PRO  -  “  “ 
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:  APU_Bleecl_Ai  r_Flow_Demand_Ar ray ; 

:  Engine_Starting_Air_Pressure_Array; 

:  Engineering_Units.Feet;  — lOS 
:  Engineering_Units.PSI;  — lOS 
:  Engineering_Units.Ft_Per_Min;  — lOS 
Pneumatic_Coinponent_Pressures  : 

Aircraft_Pneuinatic_Component_Pressure_Array;  — FC; 
end  record; 

_ * 

— /  10.2.3.5  Autochecklist  System 


APU_B 1 eed_Ai r_F 1 ow_Demands 
—PRO 

Engine_Starting_Air_Pressure 

—PRO 

Cabin_Altitude 

Cabir._Dif  fere.ntial_Presoure 

Cabin  Rate  Of  Climb 


— NONE 


.★★★★★★★★★★♦♦★★★Punction: 

.  ir 

■/  10.2.3.6  Oxygen  System 

.  it 


type  Oxygen_System_Sixteenth_Rate  is 
record 

Oxygen_System_Data  :  Oxygen_System_Data_Array;  — lOS 
end  record; 


— ******* ********Punction: 

— /  10.2.3.7  Crew  Station  Interface 


type  Crew_Station_Interface_Half_Rate  is 
record 

Current_Analog_Data  ;  Flight_Station_Analog_Data_Array; 

— lOS, NAV, FD, FC, Electronic_Warf are, RDR, WPN, PRO, VIS, PHC 
end  record; 
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type  Electronic_Warfare_AI_Max_Rate  is 
record 

TBD_Field_One  :  To_Be_Determined; 

TBD_Field_Two  :  To_Be_Determined; 

TBD_FieiO_inree  :  To_Be_Detennined; 
end  record; 

type  Flight_Controls_AI_Max_Rate  is  —  FC 

record 

Roll_Trim  :  Engineering_Units.Signed_Nonnalized; 

Pitch_Triin  :  Engineering_Units.Signed_Nonnalized; 

Yaw_Trim  :  Engineering_Units.Signed_Normalized; 
end  record; 

type  Flight_Dynamics_AI_Max_Rate  is 
record 

TBD_Field_One  ;  To_Be_Detennined; 

TBD_Field_Two  ;  To_Be_Detennined; 

TBD_Field_Three  :  To_Be_Determined; 
end  record; 

type  IOS_AI_Max_Rate  is 
record 

TBD_Field_One  :  To_Be_Detennined; 

TBD_Field_Two  :  To_Be_Determined; 

TBD_Field_Three  :  To_Be_Detennined; 
end  record; 

type  Navigation_AI_Max_Rate  is 
record 

Baro_Out  :  Engineering_Units. Inches_Hg; 

Instruinent_Heading  :  Engineering_Units. Degrees; 

Heading_Set_Knob  :  Engineering_Units.Signed_Degrees; 

Course_Set_Knob  :  Engineering_Units . Degrees; 

ADI_Pitch_Triin  :  Engineering_Units.Signed_Degrees; 

end  record; 

type  Physical_Cues_AI_Max_Rate  is 
record 

TBD_Field_One  :  To  Be  Determined; 
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TBD_Field_Two  :  To_Be_Deterinined; 

TBD_Field_Three  :  To_Be_Determined; 
end  record; 

type  Propulsion_AI_Max_Rate  is  —  PRO 

record 

Throttle_Position  :  Engineering_Units. Normalized; 
end  record; 

type  Radar_AI_Max_Rate  is 
record 

TBD_Field_One  :  To_Be_Determined; 

TBD_Field_Two  :  To_Be_Determined; 

TBD_Field_Three  :  To_Be_Determined; 
end  record; 

type  visual_AI_Max_Rate  is 
record 

TBD_Field_One  :  To_Be_Determined; 

TBD_Field_Two  :  To_Be__Determined; 

TBD_Field_Three  :  To_Be__Determined; 
end  record; 

type  Weapons_AI_Max_Rate  is 
record 

TBD_Field_One  :  To_Be_Determined; 

TBD_Field_Two  :  To_Be_Determined; 

TBD_Field_Three  :  To_Be_Determined; 
end  record; 

—  SEND-ON-CHANGE 


—  Discrete  Inputs 

type  Environment_Discrete_Input_List  is 
record 

Number_Of_DIs  :  Environment_DI_Count; 
Discrete_Inputs  :  Environment_DI_And_State_Array; 
end  record; 
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type  Electronic_Warfare_Discrete_Input_List  is 
record 

Number_Of_DIs  :  Elect ronic_Warfare_DI_Count; 

Discrete_Inputs  :  Electronic_Warfare_DI_And_State_Array; 
end  record; 

type  Flight_Controls_Discrete_Input_List  is 
record 

Nuinber_Of_DIs  :  Flight_Controls_DI_Count; 

Discrete_lnputs  :  Flight_Controls_DI_And_State_Array; 
end  record; 

type  Flight_Dynamics_Discrete_Input_List  is 
record 

Number_Of_DIs  :  Flight_Dynainics_DI_Count; 

Discrete_Inputs  :  Flight_Dynamics_DI_And_State_Array; 
end  record; 

type  Flight_Station_Discrete_Input_List  is 
record 

Number_Of_DIs  :  Flight_Station_DI__Count; 

Discrete_lnputs  ;  Flight_Station_DI_And_State_Array; 
end  record; 

type  IOS_Discrete_Input_List  is 
record 

Number_Of_DIs  :  IOS_DI_Count; 

Discrete_lnputs  :  IOS_DI_And_State_Array; 
end  record; 

type  Navigation_Discrete_Input_List  is 
record 

Number_Of_DIs  ;  Navigation_DI_Count; 

Discrete_Inputs  :  Navigation_DI_And_State_Array; 
end  record; 

type  Physical_Cues_Discrete_Input_List  is 
record 

Nuinber_Of_DIs  :  Physical_Cues_DI_Count; 

Discrete_Inputs  ;  Phy3ical_Cues_DI_And_State_Array; 
end  record; 
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type  Propulsion_Discrete_Input_List  is 
record 

Nuinber_Of_DIs  :  Propulsion_Dl_Count; 

Discrete_Inputs  :  Propulsion_DI_And_State_Array; 
ena  record; 

type  Radar_Discrete_Input_List  is 
record 

Nuniber_Of_DIs  :  Radar_DI_Count; 

Discrete_Inputs  .  Radar_DI_And__State_Array; 
end  record; 

type  Visual_Discrete_Input_List  is 
record 

Nuinber_Of_DIs  :  Visual_DI_Count; 

Discrete_Inputs  :  Visual_DI_And_State_Array; 
end  record; 

type  Weapons_Discrete_Input_List  is 
record 

NumberjOf JDIs  :  WeaponsJDI_Count; 

Discrete_Inputs  :  Weapons_DI_And_State_Array; 
end  record; 

—  see  Global_Message_Types  for  definitions  of  Master_Mode, 

—  SMS_Submode,  A_G_Weapon_Delivery_Mode,  Weapon_Station_Change, 

—  and  Stores_Station 

—  Weapon  station  option 

type  Weapon_Station_Option  is  —  WPN 

record 
Station 
Profile 
Release 

Release_Pulses 
Interval 
Arming 
Fuze 

Arming_Delayl 
Arming_Delay2 


Global_Message_Types . Stores_Station; 
Global_Message_Types.Weapon_Profile; 
G1 oba l_Me  s  sage_Type  s . Re 1 e  a  se_Op t i on ; 
Base_Types.Unsigned_Integer_8; 
Engineer ing_Unit s . Feet; 

G1  oba  l_Me  s  s  age_Type  s .  Arming_Op  t  i  on  ; 
Global_Message_Types .  Fuze_Arming; 
Engineering_Units .  Time_In_Seconds ; 
Engineering_Units .  Time_In_Seconds; 
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Burst_Altitude  :  Engineering_Units.Feet; 
Pull_Up_Range  :  Engineering_Units.Feet; 
Tiine_Of_Fall  :  Engineering_Units .  Time_In_Seconds; 
end  record; 

—  Jettison 

type  Jettison_Station  is  —  WPN 
record 

Jettison_Kind  :  Global_Message_Types. Jettison_Type; 
Station  :  Global_Message_Types.Stores_Station; 

end  record; 


—  UFC  Steerpoint 

type  UFC_Steerpoint_Selection  is  —  NAV 

record 

Steerpoint_Nuinber  :  Global_Message_Types .  INS_Waypoints; 
end  record; 

—  TACAN  data 
type  TACAN_Data  is 

record 

Channel  :  Base_Types.Signed_Integer_16; 

Fun  :  TACAN_Function; 

Band  :  TACAN_Band; 
end  record; 

—  The  following  are  defined  above  under  Aircraft/Simulator 

—  Specific  types: 

Speedbrake_Switch_Change_Of_State 

Parking_Brake_Switch_Change_Of_State 

Master_Arm_Switch_Change_Of_State 

JFS_Start_Switch_Change_Of_State 

EEC_BUC_Switch_Change_Of_State 

Starting_Fuel_Switch_Change_Of_State 

Ralt_Power_Switch_Change_Of_State 

INS_Mode_Switch_Change_Of_State 

Inst rument_Mode_Switch_Change_Of_St ate 

Altimeter_Mode_Switch_Change_Of_State 


—  NAV 
"  NAV 

—  NAV 


A-101 


D495-10735-X 
20  August  1993 

— ***************Function: 

— /  10.2.3.8  Flight  Station  Support 

—  See  Control_Types  for  responses  to  lOS 

_ ★ 

— /  10.2.4  Flight  Station  Representation  Specs 

^^iriririririeiritifiriririririririritititiritit^it^^itititititirirititlriritir 

private 

—  Declarations  to  make  representation  specs  more  readable 

Bytes  :  constant  : 

Byte_Size  :  constant  : 

Halfword_Size  :  constant  : 

Word_Size  :  constant  : 

—  10.2.3.1 

Aircraft_Electrical_Bus_Load_Array_Size  :  constant  := 

Global_Message_Types . Aircraft_Electrical_Bus_Load_Array_Size; 

Aircraft_Electrical_Bus_Voltage_Array_Size  :  constant  := 

Global_Message_Types .Number_Of_Aircraft_Electrical_Busses  * 
Word_Size; 

for  Aircraft_Electrical_Bus__Voltage_Array' size  use 
Aircraft_Electrical_Bus_Voltage_Array_Size; 

for  Generator_Electrical_Status  use 
record 

Operating_State  at  0  range  0. .Byte_Size-l; 

—  3  bytes  spare 

Total_Electric_Load  at  1  *  Word_Si’’9 /Bytes  range  0 . . Word_Size-l 

Output _Volt age  at  2  *  Word_Size/Bytes  range  0. .Word_Size-l 

Output_Frequency  at  3  *  Word_Size /Bytes  range  0. .Word_Size-l 

end  record; 

Generator_Electrical_Status_Size  :  constant  4  *  Word  Size; 


“  8;  —  Bits  per  byte 
=  1  *  Bytes; 

=  2  *  Bytes; 

=  4  *  Bytes; 
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for  Generator_Electrical_Status' size  use 
Generator_Electrical_Status_Size; 

Number_Of_Generators  :  constant 

Global_Message_Types . Aircraft_Electrical_Generator'  pos  ( 
Global_Message_Types .Aircraft_Electrical_Generator'  last)  - 
Global_Message_Types . Aircraft_Electrical_Generator' pos  ( 
Global_Message_Types  .Aircraft_Electrical_Generator' first)  +  1; 

Generator_Elect; ical_Status_Array_Size  :  constant  := 

Nuinber_Of_Generators  *  Generator_Electrical_Status_Size; 
for  Generator_Electrical_Status_Array' size  use 
Generator_Electrical_Status_Array_Size; 

for  Electrical_System_Sixteentb_Rate  use 
record 

Total_Bus_Load 
at  0 

range  0.  .Aircraft_Electrical_Bus_Load_Array_Size-l; 
Bus_Voltage 

at  Aircraft_Electrical_Bus_Load_Array_Size/Bytes 
range  0. .Aircraft_Electrical_Bus_Voltage_Array_Size-l; 
Generator_Status 

at  Aircraft_Electrical_Bus_Load_Array_Size/Bytes  + 
Aircraft_Electrical_Bus_Voltage_Array_Size /Bytes 
range  0.  , Generator_Electrical_Status_Array_Size-l; 
end  record; 

for  Electrical_Systein_Sixteentli_Rate' size  use 
Aircraft_Electrical_Bus_Load_Array_Size  + 
Aircraft_Electrical_Bus_Voltage_Array_Size  + 
Generator_Electrical_Status_Array_Size; 

Generator_Drag_Torque_Array_Size  :  constant  :  = 
Number_Of_Generators  *  Word_Size; 
for  Generator_Drag_Torque_Array' size  use 
Generator_Drag_Torque_Array_Size; 

for  Electrical_System_Quarter_Rate  use 
record 

Generator_Drag_Torque  at  0  range  0.  . 
Generator_Drag_Torque_Array_Size-l; 
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end  record; 

for  Electrical_System_Quarter_Rate' size  use 
Generator_Drag_Torque_Array_Si2e, 


—  10.2.3.2 

Number_Of_Hydraulic_Reservoi rs  :  constant  :* 

Global_Message_Types  i  rcraft_Hydraulic_Reservoir'pos  ( 
Global_Message_Types.Aircra£t_Hydraulic_Reservoir  last)  - 
Global_Message_Types.Aircraft_Hydraulic_Reservoir'pos  ( 
Global_Message_Types.Aircraft_Hydrauiic_Reservoir' first)  +  l; 

Aircraft_Hydraulic_Reservoir_Data_Array_Size  ;  constant  :* 
Number_Of_Hydraulic_Reservoirs  * 

Global_Message_Types  .Fluid_Characteristics_Size; 

for  Aircraft_Hydraulic_Reservoir_Data_Array' size  use 
Aircraft_Hydraulic_Reservoir_Data_Array_Si2e; 

for  Hydraulic_System_Sixteenth_Rate  use 
record 

Hydraulic_Reservoir_Data  at  0  range  0.. 

Aircraft_Hydraulic_Reservoir_Data_Array_Size-l; 
end  record; 

for  Hydraulic_System_Sixteenth_Rate' size  use 
Aircraft_Hydraulic_Reservoir_Data_Array_Size; 

Number_Of_Hydraulic_Puinps  :  constant  :  = 

Global_Message_Types .Aircraft_Hydraulic_Puinp'pos  ( 
Global_Message_Types . Aircraft_Hydraulic_Pump'  last)  - 
Global_Message_Types . Aircraft_Hydraulic_Pump'pos  ( 
Global_Message_Types .Aircraft_Hydraulic_Pump' first)  +  1; 

Hydraulic_Pump_Drag_Torque_Array_Size  :  constant  := 
Number_Of_Hydraulic_Pumps  *  Word_Size; 

for  Hydraulic_Pump_Drag_Torque_Array' size  use 
Hydraulic_Pump_Drag_Torgue_Array_Size; 

Number_Of_Hydraulic_Components  :  constant  :« 

Globa l_Message_Types .Aire raf t_Hydrau  1  ic_Component ' pos  ( 
Global_Message_Types . Aircraft_Hydraulic_Component'  last)  - 
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Global__Message_Types . Ai rcraf t_Hyciraulic_Component '  pos  ( 
Global_Message_Types.Aircraft_Hydraulic_Component' first)  +  1; 

Aircraft_Hydraulic_Coinponent_Pressure_Array_Size  :  constant  :  = 
Number_Of_Hydraulic_Components  *  Word_Size; 
for  Aircraft_Hydraulic_Component_Pressure_Array' size  use 
Aircraft_Hydraulic_Component_Pressure_Array_Size; 

Number_Of_Hydraulic_Systems  :  constant 

Global_Message_Types.Aircraft_Hydraulic_System'pos  ( 
Global_Message_Types.Aircraft_Hydraulic_Systein'  last)  - 
G 1 oba l_Me s  s age_Type s . Ai r c r af t_Hydr au 1 i c_Sy s t em ' pos  ( 
Global_Message_Types.Aircraft_Hydraulic_Systein' first)  +  1; 

Hydraulic_System_Pressure_Array_Size  :  constant  :» 

Number_Of_Hydraulic_Sys terns  *  Word_Size; 
for  Hydraulic_System_Pressure_Array' size  use 
Hydraulic_System_Pressure_Array_Size; 

for  Hydraulic__System__Quarter_Rate  use 
record 

Hydraulic_Pump_Drag_Torque 
at  0 

range  0. .Hydraulic_Pump_Drag_Torque_Array_Size-l; 
Hydraulic_Component_Pressures 

at  Hydraulic_Pump_Drag_Torque_Array_Size /Bytes 
range  0. .Aircraft_Hydraulic_Component_Pressure_Array_Size-l; 
Hydraulic_System_Pressures 

at  Hydraulic_Pump_Drag_Torque_Array_Size/Bytes  + 

Aircraft_Hydraulic_Coinponent_Pressure_Array_Size/Bytes 
range  0. .Hydraulic_System_Pressure_Array_Size-l; 
end  record; 

for  Hydraulic_System_Quarter_Rate' size  use 
Hydraulic_Pump_Drag_Torque_Array_Size  + 
Aircraft_Hydraulic_Component_Pressure_Array_Size  + 
Hydraulic_System_Pressure_Array_Size; 

—  10.2.3.3 

Fuel_Tan]c_Quantity_Array_Size  :  constant 

Global_Message_Types . Fuel_TanJc_Quantity_Array  Size; 


A-105 


D495-10735-1 
20  August  1993 


Fuel_Tank_Temperature_Array_Size  ;  constant 

Global_Message_Types.Nuinber_Of_Fuel_Tanks  *  Worci_Size; 
for  Fuel_Tank_Temperature_Array' size  use 
Fuel_Tank_Temperature_Array_Size; 


for  Fuel_Management_System_Sixteenth_Rate  use 
record 

Fuel_Tank_Quantities 
at  0 

range  0. .Fuel_Tank_Quantity_Array_Size-l; 
Booin_Fuel_P  res  sure 

at  Fuel_Tank_Quantity_Array_Size/Bytes 
range  0. .Word_Size-l; 

Fuel_Tank_Temperatures 

at  Fuel_Tank_Quantity_Array_Size/Bytes  + 
Word_Size/Bytes 

range  0. .Fuel_Tank_Temperature_Array_Size-l; 
end  record; 

for  Fuel_Management_System_Sixteenth_Rate' size  use 
Fuel_Tank_Quantity_Array_Size  + 

Word_Size  + 

Fue 1_T ank_Tempe  r a t ure_Ar  r  ay_S i ze ; 


Number_Of_APUs  ;  constant  := 

Global_Message_Types.Aircraft_APU'pos  ( 
Global_Message_Types.Aircraft_APU' last)  - 
Global_Message_Types . Aircraft_APU' pos  ( 
Global_Message_Types .Aircraft_APU' first)  +  1; 


Available_APU_Fuel_Flow_Array_Size  :  constant  := 
Number_Of_APUs  *  Word_Size; 
for  Available_APU_Fuel_Flow_Array' size  use 
Available_APU  Fuel  Flow  Array_Size; 


for  Engine_Inlet_Fuel_Data  use 
record 

Available_Engine_Fuel_Flow  at  0  range  0. .Word_Size-l; 
Inlet_Fuel_Temperature  at  4  range  0. .Word_Size-l; 
Inlet_Fuel_Pressure  at  8  range  0. .Word_Size-l; 

end  record; 

Engine_Inlet_Fuel_Data_Size  ;  constant  :«  3  *  Word  Size; 
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for  Engine_Inlet_Fuel_Data' size  use 
Engine  lnlet_Fuel_Data_Si2e; 


Number_Of_Engines  :  constant 

Global_Message_Types.Aircraft_Engine'pos  ( 
Global_Message_Types.Aircraft_Engine' last)  - 
Global_Message_Types.Aircraft_Engine'pos  ( 
Global_Message_Types.Aircraft_Engine' first)  +  1; 

Engine_Inlet_Fuel_Data_Array_Size  :  constant  :* 

Number_Of_Engines  *  Engine_Inlet_Fuel_Data_Size; 
for  Engine_Inlet_Fuel_Data_Array' size  use 
Engine_Inlet_Fuel_Data_Array_Size; 

for  Fuel_Management_System_Eighth_Rate  use 
record 

Ava  i  1  able_APU_Fue  1_F  1  ows 
at  0 

range  0.  .Available_APU__Fuel_Flow_Array_Size-l; 
Fuel_Data_At__Engine_Inlets 

at  Available_APU_Fuel_Flow_Array_Size/Bytes 
range  0.  .Engine_Inlet_FuelJData_Array_Si2e-l; 
end  record; 

for  Fuel_Management__Systein_Eighth_Rate' size  use 
Available_APU_Fuel_Flow_Array_Size  + 
Engine_Inlet_Fuel_Data_Array_Size; 

—  10.2.3.4 

Number_Of_Pneumatic_Components  :  constant  := 

Global_Message_Types  .Aircraft_Pneumatic_Component'pos  ( 
Global_Message_Types.Aircraft_Pneumatic_Component'  last)  - 
Global_Message_Types.Aircraft_Pneumatic_Component'pos  ( 
Global_Message_Types  .Aircraft_Pneumatic_Component' first)  +  1 

Aircraft_Pneumatic_Component_Pressure_Array_Size  ;  constant  :* 
Number_Of_Pneumatic_Coraponents  *  Word_Size; 
for  Aircraft_Pneumatic_Component_Pressure_Array' size  use 
Aircraft_Pneumatic_Component_Pressure_Array_Size; 


Engine_Bleed_Air_Flow_Demand_Array_Size  :  constant  :• 
Nuinber_Of_Engines  *  Word_Size; 
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for  Engine_Bleed_Air_Flow_Deroandi_Array'  size  use 
Engine_Bleeci_Air_Flow_Demand_Array_Size; 

APU_Bleed_Air_Flow_Demand_Array_Size  :  constant 
Number_Of_APUs  *  Word_Size; 
for  APU_Bleed_Air_Flow_Demand_Array' size  use 
APU_Bleed_Ai r_Flow_Demand_Array_Si ze ; 

Engine_Starting_Air_Pressure_Array_Size  :  constant  := 
Nuinber_Of_Engines  *  Word_Size; 
for  Engine_Starting_Air_Pressure_Array' size  use 
Engine_Starting_Air_Pressure_Array_Size; 

for  Pneumatic_System_Sixteenth_Rate  use 
record 

Engine_Bleed_Alr_Flow_Demands 
at  0 

range  0. .Engine_Bleed_Air_Flow_Demand_Array_Size-l 
APU_B 1 eed_Ai r_F 1 ow_Demands 

at  Engine_Bleed_Air_Flow__Deroand_Array_Size/Bytes 
range  0.  .APU__Bleed_Air_Flow_Demand_Array_Size“l; 
Engine_Starting_Air_Pressure 

at  Engine_Bleed_Air_Flow__Demand_Array_Size /Bytes  + 
APU_B leed_Ai r_F 1 ow_Demand_Ar r ay_S i ze /By t e  s 
range  0. .Engine_Starting_Air_Pressure_Array_Size-l 
Cabin_Altitude 

at  Engine_Bleed_Air_Flow_Demand_Array_Size/Bytes  + 
APU_Bleed_Air_Flow_Demand_Array_Size/Bytes  + 
Engine_Starting_Air_Pressure_Array_Size/Bytes 
range  0 . .Word_Size-l; 

Cabin_Differential_Pressure 

at  Engine_Bleed_Air_Flow_Deinand_Array_Size/Bytes  + 
APU_Bleed_Air_Flow_Deniand_Array_Size/Bytes  + 
Engine_Starting_Air_Pressure_Array_Size/Bytes  + 
Word_Size/Bytes 
range  0. .Word_Size-l; 

Cabin_Rate_Of _C1 imb 

at  Engine_Bleed_Air_Flow_Demand_Array_Size/Bytes  + 
AP  U_B  lee  d_A  i  r_F  1  o  w_Deinand_A  r  r  a  y_S  ize/Bytes  + 
Engine_Starting_Air_Pressure_Array_Size/Bytes  + 
Word_Size/Bytes  + 
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Word_S i ze /Bytes 
range  0. .Word_Size-l; 

Pneumatic_Component_Pressures 

at  Engine_Bleed_Air_Flow_Demand_Array_Si2e/Bytes  + 
APU_Bleed_Air_Flow_Demand_Array_Size/Bytes  + 
Engine_Starting_Air_Pressure_Array_Size/Bytes  + 
Word_Size/Bytes  + 

Word_Size/Bytes  + 

Word_Size /Bytes 

range  0. .Aircraft_Pneumatic_Component_Pressure_Array_Size-l; 
end  record; 

for  Pneumatic_System_Sixteenth_Rate' size  use 
Engine_Bleed_Air_Flow_Demand_Array_Size  + 

APU_Bleed_Ai r_Flow_Demand_Array_Si ze  + 
Engine_Starting_Air_Pressure_Array_Si2e  + 

Word_Size  + 

Word_Size  + 

Word_Size  + 

Aircraft_Pneumatic_Component_Pressure_Array_Size; 

—  10.2.3.6 

Number_Of_Oxygen_Systems  ;  constant  := 

Global__Message__Types . Ai rcraf t_Oxygen_Syst em'  pos  ( 
Global_Message_Types . Aircraft_Oxygen_System' last)  - 
Global_Message_Types .Aircraft_Oxygen_System'pos  ( 
Global__Message_Types  .Aircraft_Oxygen_Systein' first )  +  1; 

for  Air_Characteristics  use 
record 

Quantity  at  0  range  0. .Word_Size-l; 

Pressure  at  4  range  0 . . Word_Size-l ; 
end  record; 

Air_Characteristics_Size  :  constant  :=  2  *  Word_Size; 
for  Air_Characteristics' size  use  Air_Characteristics_Size; 

Oxygen_System_Data_Array_Size  :  constant  :=* 

Number_Of_Oxygen_Systems  *  Air_Characteristics_Size; 
for  Oxygen_System_Data_Array' size  use 
Oxygen_System_Data_Array_Size; 
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for  Oxygen_System_Sixteenth_Rate  use 
record 

Oxygen_System_Data  at  0  range  0..(16  *  Bytes) -1; 
end  record; 

for  Oxygen_Systein_Sixteenth_Rate'  size  use 
Oxygen_System_Data_Array_Size; 

—  10.2,3.7 

Nuinber_Of_Flight_Station_Analogs  :  constant  :* 

Flight_Station_Analog'pos  (Flight_Station_Analog' last)  - 
Flight_Station_Analog'pos  (Flight_Station_Analog' first)  +  1; 

Flight_Station_Analog_Data_Array_Size  :  constant 
Nuinber_Of_Flight_Station_Analogs  *  Word_Size; 
for  Flight_Station_Analog_Data_Array' size  use 
Flight_Station_Analog_Data_Array_Size; 

for  Crew_Station_Interface_Half_Rate  use 
record 

Current_Analog_Data  at  0  range  0.. 

Flight_Station_Analog_Data_Array_Size-l; 
end  record; 

for  Crew_Station_Interface_Half_Rate' size  use 
Flight_Station_Analog_Data_Array_Size; 

for  Electronic_Warfare_AI_Max_Rate  use 
record 

TBD_Field_One  at  0  range  0. . Word_Size-l; 

TBD_Field_Two  at  1  *  Word_Size/Bytes  range  0. . Word_Size-l; 

TBD_Field_Three  at  2  *  Word_Size/Bytes  range  0. . Word_Size-l; 

end  record; 

for  Electronic_Warfare_AI_Max_Rate' size  use  3  *  Word_Size; 

for  Flight_Controls_AI_Max_Rate  use 
record 

Roll_Trim  at  0  range  0. .Word_Size-l 

Pitch_Trim  at  1  *  Word_Size/Bytes  range  0. .Word_Size-l 

Yaw_Trim  at  2  *  Word_Size/Bytes  range  0. .Word_Size-l 

end  record; 

for  Flight_Controls_AI_Max_Rate' size  use  3  *  Word_Size; 
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for  Flight_Dynainics__AI_Max_Rate  use 
record 

TBD_Field_One  at  0  range  0 . .Word_Size-l ; 

TBD_Field_Two  at  1  *  Word_Size/Bytes  range  0 , . Word_Size-l ; 

TBD_Field_Three  at  2  *  Word_Size/Bytes  range  0. .Word_Size-l; 

end  record; 

for  Flight_Dynamics_AI_Max_Rate' size  use  3  *  Word_Size; 

for  lOS_AI_Max_Rate  use 
record 

TBD_Field_One  at  0  range  0. .Word_Size-l; 

TBD_Field_Two  at  1  *  Word_Size/Bytes  range  0. .Word_Size-l; 

TBD_Field_Three  at  2  *  Word__Size /Bytes  range  0.  .Word_Size-l; 

end  record; 

for  lOS_AI_Max_Rate' size  use  3  *  Word_Size; 

for  Navigation_AI_Max_Rate  use 
record 

Baro_Out  at  0  range  0 . . Word_Size-l 

Instrument_Heading  at  1  *  Word_Size/Bytes  range  0. .Word_Size-l 

Headir.._"'>t_Knob  at  2  ♦  Word_Size/Bytes  range  0.  .Word_Size-l 

Course_Set_Knob  at  3  *  Wotd_Size /Bytes  range  0 . .Word_Size-l 

ADI  Pitch_Trim  at  4  *  Word_Size /Bytes  range  0. .Word_Size-l 

end  record; 

for  Navigation_AI_Max_Rate'’ size  use  5  *  Word_Size; 

for  Physical_Cues_AI_Max_Rate  use 
record 

TBD_Field_One  at  0  range  0. .Word_Size-l; 

TBD_Field_Two  at  1  *  Word_Size /Bytes  range  0. .Word_Size-l; 

TBD_Field_Three  at  2  *  Word__Size/Bytes  range  0.  .Word_Size-l; 

end  record; 

for  Physical_Cues_AI_Max_Rate' size  use  3  *  Word_Size; 

for  Propulsion_AI_Max_Rate  use 
record 

Throttle_Position  at  0  range  0. .Word_Size-l; 
end  record; 

for  Propulsion_AI_Max_Rate' size  use  1  *  Word_Size; 

for  Radar  AI  Max  Rate  use 
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record 

TBD_Field__One  at  0  range  0. . Word_Size-l; 

TBD_Field_Two  at  1  *  Word_Si2e/Bytes  range  0. .Word_Size-l; 

TBD_Field_Three  at  2  *  Word_Si2e/Bytes  range  0. .Word_Size-l; 

end  record; 

for  Radar_AI_Max_Rate' size  use  3  *  Word_Size; 

for  Visual_AI_Max_Rate  use 
record 

TBD_Field_One  at  0  range 

TBD_Field_Two  at  1  *  Word_Size/Bytes  range 

TBD_Field_Three  at  2  *  Word_Si2e /Bytes  range 

end  record; 

for  Visual_AI_Max_Rate' size  use  3  *  Word_Size; 

for  Weapons_AI_Max_Rate  use 
record 

TBD_Field_One  at  0  range 

TBD_Field_Two  at  1  *  Word^Size /Bytes  range 

TBD_Field_Three  at  2  *  Word__Size/Bytes  range 

end  record; 

for  Weapons_AI_Max_Rate' size  use  3  *  Word_Size; 

for  Environment_DI_And_State  use 
record 

Name  at  0  range  0 . .Byte_Size-l; 

State  at  1  range  0 . . Byte_Size-l; 
end  record; 

for  Environment_DI_And_St ate' size  use  2  *  Bytes; 

for  Environment_DI_And_State_Array' size  use 

Number_Of_Environment_DIs  *  2  *  Bytes; 

for  Environment_Discrete_Input_List  use 
record 

Number_Of_DIs  at  0  range  0 . .Word_Si2e-l; 

Discrete_Inputs  at  1  *  Word^Size /Bytes  range  0..( 
Number_Of_Environment_DIs  *  2  *  Bytes) -1; 
end  record; 

for  Environment_Discrete_Input_List' size  use 

(Number_Of_Environment_DIs  *2+4)  *  Bytes; 


0 . .Word_Size-l 
0. .Word_Size-l 
0..Word  Size-1 


0. .Word_Size-l; 
0. . Word_Size-l; 
0..Word  Size-1; 
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for  Elect ronic_Warfare_Dl_Ancl_St ate  use 
record 

Name  at  0  range  0 . .Byte_Size-l; 

State  at  1  range  0. .Byte_Size-l; 
end  record; 

for  Electronic_Warfare_Dl_And__State' size  use  2  *  Bytes; 

for  Electronic_Warfare_DI_And_State_Array' size  use 
Number_Of_Electronic_Warfare_DIs  *  2  *  Bytes; 

for  Electronic_Warfare_Discrete_Input_List  use 
record 

Nuinber_Of_DIs  at  0  range  0.  .Word_Size-l; 
Discrete_Inputs  at  1  *  Word_Size/Bytes  range  0..( 
Number_Of_Electronic_Warfare_DIs  *  2  *  Bytes) -1; 
end  record; 

for  Electronic_Warfare_Discrete_Input_List' size  use 
(Number_Of_Electronic_Warfare_DIs  *2+4)  *  Bytes; 

for  Flight_Controls_DI_And_State  use 
record 

Name  at  0  range  0. .Byte_Size-l; 

State  at  1  range  0. .Byte_Size-l; 
end  record; 

for  Flight_Controls_DI_And_State'size  use  2  *  Bytes; 

for  Flight_Controls_Dl_And_State_Array'size  use 
Number_Of_Flight_Controls_DIs  *  2  *  Bytes; 

for  Flight_Controls_Discrete_Input_List  use 
record 

Number_Of_DIs  at  0  range  0. .Word_Size-l; 
Discrete_Inputs  at  1  *  Word_Size/Bytes  range  0..( 
Number_Of_Flight_Controls_DIs  *  2  *  Bytes) -1; 
end  record; 

for  Flight_Controls_Discrete_Input_List'size  use 
(Number_Of_Flight__Controls_DIs  *2  +  4)  *  Bytes; 

for  Flight_Dynamics_Dl_And_State  use 
record 
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Name  at  0  range  0. .Byte_Si2e-l; 

State  at  1  range  0. .Byte_Size-l; 
end  record; 

for  Flight_Dynamics_DI_And_State' size  use  2  *  Bytes; 

for  Flight_Dynamics_DI_And_State_Array' size  use 
Number_Of_Flight_Dynamics_DIs  *  2  *  Bytes; 

for  Flight_Dynamics_Discrete_Input_List  use 
record 

Nuinber_Of_DIs  at  0  range  0.  .Word_Size-l; 
Discrete_Inputs  at  1  *  Word_Size/Bytes  range  0..( 
Nuinber_Of_Flight_Dynamics_DIs  *  2  *  Bytes) -1; 
end  record; 

for  Flight_Dynamics_Discrete_Input_List' size  use 
(Number_Of_Flight_Dynamics_DIs  *2+4)  *  Bytes; 

for  Flight_Station_DI_And_State  use 
record 

Name  at  0  range  0. .Byte_Si2e-l; 

State  at  1  range  0. .Byte_Size-l; 
end  record; 

for  Flight_Station_DI_And_State' size  use  2  *  Bytes; 

for  Flight_Station_DI_And_State_Array' size  use 
Number_Of_Flight_Station_DIs  *  2  *  Bytes; 

for  Flight_Station_Discrete_Input_List  use 
record 

Number_Of_DIs  at  0  range  0..31; 

Discrete_Inputs  at  4  range  0..<38  *  Bytes) -1; 
end  record; 

for  Flight_Station_Discrete_Input_List' size  use  42  *  Bytes 

for  IOS_DI_And_State  use 
record 

Name  at  0  range  0. .Byte_Size-l; 

State  at  1  range  0. .Byte_Size-l; 
end  record; 

for  IOS_DI_And_State' size  use  2  *  Bytes; 
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for  lOS_DI_And_State_Array' size  use 
Number_Of_IOS_DIs  *  2  *  Bytes; 


for  IOS_Discrete_Input_List  use 
record 

Nuinber_Of_DIs  at  0  range  0.  .Word_Size-l; 
Discrete_Inputs  at  1  *  Word_Size/Bytes  range  0..( 
Number  Of  lOS  DIs  *  2  *  Bytes) -1; 


end  record; 

for  IOS_Discrete_Input_List' size  use 
(Number  Of  lOS  DIs  *2+4)  *  Bytes; 


for  Navigation_DI_And_State  use 
record 

Name  at  0  range  0. .Byte_Size-l; 

State  at  1  range  0. .Byte_Size-l; 
end  record; 

for  Navigation_DI_And_State' size  use  2  *  Bytes; 


for  Navigation_DI_And_State__Array' size  use 
Number_Of__Navigation_DIs  *  2  *  Bytes; 

for  Navigation_Discrete_Input_List  use 
record 

Number_Of_DIs  at  0  range  0. •Word_Size-l; 
Discrete_Inputs  at  1  *  Word_Size/Bytes  range  0..( 
Number_Of_Navigation_DIs  *  2  *  Bytes) -1; 
end  record; 

for  Navigation_Discrete_Input_List' size  use 
(Number_Of_Navigation_DIs  *2+4)  *  Bytes; 


for  Physical_Cues_DI_And_State  use 
record 

Name  at  0  range  0. .Byte_Size-l; 

State  at  1  range  0. .Byte_Size-l; 
end  record; 

for  Physical_Cues_DI_And_State' size  use  2  *  Bytes; 


for  Physical_Cues_DI_And_State_Array' size  use 
Number_Of_Physical_Cues  DIs  *  2  *  Bytes; 


I 
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for  Physical_Cues_Discrete_Input_List  use 
record 

Nuniber_Of_DIs  at  0  range  0.  .Word_Si2e-l; 
Discrete_Inputs  at  1  *  Word_Si2e/Bytes  range  0..( 
Nuinber_Of_Physical_Cues_DIs  *  2  *  Bytes) -1; 
end  record; 

for  Physical_Cues_Discrete_Input_List' size  use 
(Number_Of_Physical_Cues_DIs  *2+4)  *  Bytes; 

for  Propulsion_DI_And_State  use 
record 

Name  at  0  range  0. .Byte_Si2e-l; 

State  at  1  range  0. .Byte_Size-l; 
end  record; 

for  Propulsion_DI_And_State' size  use  2  *  Bytes; 

for  Propulsion_DI_And_State_Array' size  use 
Number_Of_Propulsion_DIs  *  2  *  Bytes; 

for  Propulsion_Discrete_Input_List  use 
record 

Number_Of__DIs  at  0  range  0.  .Word_Si2e-l; 
Discrete_Inputs  at  1  *  Word_Size/Bytes  range  0..( 
Number_Of_Propulsion_DIs  *  2  ♦  Bytes) -1; 
end  record; 

for  Propulsion_Discrete_Input_List' size  use 
(Number_Of_Propulsion_DIs  *2+4)  *  Bytes; 

for  Radar_DI_And_State  use 
record 

Name  at  0  range  0 . .Byte_Size-l; 

State  at  1  range  0 . .Byte_Size-l; 
end  record; 

for  Radar_DI_And_State' size  use  2  *  Bytes; 

for  Radar_DI_And_State_Array' size  use 
Number_Of_Radar_DIs  *  2  *  Bytes; 

for  Radar_Discrete_Input_List  use 
record 

Number_Of_DIs  at  0  range  0..Word  Size-1; 
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Discrete^Inputs  at  1  *  Word_Si2e/Bytes  range  0..( 
Nuinber_Of_Radiar_DIs  *  2  *  Bytes) -1; 
end  record; 

for  Radar_Discrete_Input_List' size  use 
(Number_Of_Radar_DIs  *2+4)  *  Bytes; 

for  Visual_DI_And_State  use 
record 

Name  at  0  range  0 . .Byte_Size-l; 

State  at  1  range  0 . .Byte_Si2e-l; 
end  record; 

for  Visual_DI_And_State' size  use  2  *  Bytes; 

for  Visual_DI_And_State_Array' size  use 
Number_Of_Visual_DIs  *  2  *  Bytes; 

for  Visual_Discrete_Input_List  use 
record 

Number_Of_DIs  at  0  range  0. . Word_Size-l; 
Discrete__Inputs  at  1  *  Word_Si2e/Bytes  range  0..( 
Number_Of_Visual_DIs  *  2  *  Bytes) -1; 
end  record; 

for  Visual_Discrete_Input_List' size  use 
(Number_Of_Visual_DIs  *2+4)  *  Bytes; 

for  Weapons_DI_And_State  use 
record 

Name  at  0  range  0. .Byte_Size-l; 

State  at  1  range  0 . .Byte_Size-l; 
end  record; 

for  Weapons_DI_And_State' size  use  2  *  Bytes; 

for  Weapons_DI_And_State_Array' size  use 
Number_Of_Weapons_DIs  *  2  *  Bytes; 

for  Weapons_Discrete_Input_List  v- 
record 

Number_Of_DIs  at  0  range  0. .Word_Size-l; 
Discrete_Inputs  at  1  *  Word_Size /Bytes  range  0..( 
Number_Of_Weapons_DIs  *  2  *  Bytes) -1; 
end  record; 
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for  Weapons_Discrete_Input_List' size  use 
(Number_Of_Weapons_DIs  *2+4)  *  Bytes; 


m 


Stores_Station_Size  :  constant 

Global_Message_Types . Stores_Station_Size; 
Weapon_Profile_Size  :  constant  :* 

Global_Message_Types.Weapon_Prof ile_Size; 
Release_Option_Size  :  constant  := 

Global_Message_Types.Release_Option_Size; 
Arming_Option_Size  :  constant  :* 

Global_Message_Type3.Arming_0ption_Size; 
Fuze_Arming_Size  :  constant  := 

G 1  oba  l_Me  s  s  a  ge_Type  s .  Fu  z  e_Arin  i  ng_S  i  z  e  ; 

for  Weapon_Station_Option  use 
record 
Station 
at  0 

range  0. . Stores_Station_Size-l; 

Profile 

at  Stores_Station_Size/Bytes 
range  0. .Weapon_Profile_Size-l; 

Release 

at  Stores_Station_Size/Bytes  + 

Weap on_Profile_Size/Bytes 
range  0. .Release_Option_Size-l; 
Release_Pulses 

ac  Stcres_Station_Size/Bytes  + 
Weapon_Profile_Size /Bytes  + 
Release_Option_Size/Bytes 
range  0. .Byte_Size-l; 

Interval 

at  Stores_Station_Size/Bytes  + 
Weapon_Prof ile_Size/Bytes  + 
Release_Option_Size/Bytes  + 
Byte_Size/Bytes 
range  0, .Word_Size-l; 

Arming 

at  Storcs_Station_Size/Bytes  + 
Weapon_Profile_Size /Bytes  + 
Release_Option_Size/Bytes  + 
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Byte_Si2e/Bytes  + 

Worci_S  i  ze /By  t  e  s 
range  0. .Arming_Option_Size-l; 

Fuze 

at  Stores_Station_Size/Bytes  + 
Weapon_Prof ile_Si2e/Bytes  + 
Release_Option_Size/Bytes  + 
Byte_Size/Bytes  + 
Word_Size/Bytes  + 

Arming_Opt ion_S i ze /Bytes 
range  0. .Fuze_Arming_Size-l; 

Arming_Delayl 

at  Stores_Station_Size/Bytes  + 
Weapon_Prof ile_Size/Bytes  + 
Release_Option_Size/Bytes  + 
Byte_Size/Bytes  + 
Word_Si2e/Bytes  + 
Arming_Option_Size /Bytes  + 
Fuze_Arming_Size/Bytes  + 
Kalfword_Size/Bytes 
range  0. .Word_Size-l; 

Arming_Delay2 

at  Stores_Station_Size/Bytes  + 
Weapon_Profile_Size /Bytes  + 
Release_Option_Size/Bytes  + 
Byte_Size/Bytes  + 
Word_Size/Bytes  + 
Arming_Option_Size/Bytes  + 
Fuze_Arming_Size /Bytes  + 
Halfword_Size/Bytes  + 

Word_Size /Bytes 
range  0. .Word_Size-l; 

Burst_Altitude 

at  Stores_Station_Size/Bytes  + 
Weapon_Profile_Size /Bytes  + 
Release_Option_Size /Bytes  + 
Byte_Size/Bytes  + 
Word_Size/Bytes  + 
Arniing_Option_Size/Bytes  + 
Fuze_Arming_Si2e /Bytes  + 
Halfword_Size/Bytes  + 
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Wordi_Si2e/Bytes  + 

Wo r d_S i 2 e / By t e s 
range  0. .Word_Size-l; 
Pull_Up_Range 

at  Stores_Station_Size/Bytes  + 
Weapon_Prof ile_Size/Bytes  + 
Release_Option_Size/Bytes  + 
Byte_Size/Bytes  + 
Word_Size/Bytes  + 
Arming_0ption_Si2e/Bytes  + 
Fuze_Arming_Si2e/Bytes  + 

Hal fword_Size /Bytes  + 

Word_Si2e /Bytes  + 

Word_Si2e /Bytes  + 
Word_Size/Bytes 
range  0. .Word_Size-l; 

Time_Of_Fall 

at  Stores_Station_Size/Bytes  + 
Weapon_Profile_Size/Bytes  + 
Release__Option_Size/Bytes  + 
Byte_Si2e/Bytes  + 

Word_Size /Bytes  + 
Arining_Option_Size/Bytes  + 
Fuze_Arming_Size /Bytes  + 
Halfword_Size/Bytes  + 

Word_Si2e /Bytes  + 

Word_Size /Bytes  + 

Word_Size /Bytes  + 
Word_Size/Bytes 
range  0. .Word_Size-l; 
end  record; 

for  Weapon_Station_Option' size  use 
Stores_Station_Size  + 
Weapon_Profile_Size  + 
Release_Option_Size  + 

Byte_Size  + 

Word_Size  + 

Anning_Option_Size  + 

Fuze_Arming_Size  + 

Halfword_Size  + 

Word  Size  + 
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Worcl_Si2e  + 
Worci_Size  + 
Word_Si2e  + 
Word  Size; 


Jettison_Type_Size  :  constant  :* 

Global  Message  Types. Jettison_Type_Si2e; 


for  Jettison_Station  use 
record 

Jettison_Kind  at  0 

range  0. . Jettison_Type_Si2e-l; 
Station  at  Jettison_Type_Size/Bytes 

range  0. .Stores_Station_Si2e-l; 

end  record; 

for  Jettison__Station' size  use 

Jettison  Type  Size  +  Stores  Station_Size; 


INS_Waypoints_Si2e  :  constant  :* 

Global__Message__Types .  INS_Waypoints_Si2e; 

for  UFC_Steerpoint_Se lection  use 
record 

Steerpoint_Number  at  0  range  0. . INS_Waypoints_Si2e-l; 
end  record; 

for  UFC_Steerpoint  Selection' size  use  INS_Waypoints  Size; 


for  Speedbrake_Position' size  use  8; 

for  Parking_Brake_Position' size  use  8; 

for  Master_Arm_Switch' size  use  8; 

for  JFS_Start_Switch' size  use  8; 

for  EEC_BUC_Switch' size  use  8; 

for  Starting_Fuel_Switch' size  use  8; 

for  Ralt_Power' size  use  8; 

for  INS_Mode' size  use  8; 

for  Inst rument_Mode' size  use  8; 

for  Altimeter  Mode' size  use  8; 


TACAN_Function_Size  :  constant  :*  8; 

for  TACAN_Funct ion' size  use  TACAN_Function_Size; 

TACAN  Band  Size  :  constant  8; 
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for  TACAN_Band' size  use  TACAN__Bancl_Size; 

for  TACAN_Data  use 
record 

Channel  at  0  range  0. .Halfword_Size-l; 

Fun  at  Halfword_Si2e/Bytes  range  0.  .TACAtJ_Function_Si2e-l 
Band  at  Halfword_Si2e/Bytes  + 

TACAN_Function_Si2e /Bytes 
range  0. .TACAN_Band_Si2e-l; 
end  record; 

for  TACAN_Data' si2e  use 
Halfword_Si2e  + 

TACAN_Function_Si2e  + 

TACAN  Band  Sire; 


end  Flight_Station_Output_Interface_Types; 
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—  %Z%  Unit  Name: 

—  %Z%  Source  Pathname: 

—  %Z%  Unit  Type: 

—  %Z%  Unit  ID: 

—  %Z%  Author: 

—  %Z%  Date  of  Origin: 

—  %Z%  sees  Filename: 

—  %Z%  Delta  ID: 

—  %Z%  Delta  Date: 

—  %Z%  eurrent  Release: 


F 1 ight _St  a t i on_Ou t put _I nt  e  r  f a  ce 
%P% 


Package  Spec  (no  body) 
(tbd) 


Gary  Kamsickas,  Bob  erispen,  et  al. 

12  August  1993 

%M% 

%I% 

%G% 

%R% 


—  Purpose: 

—  This  package  specifies  all  the  message  objects  which  are  sent  by  the 

—  Flight_Station  segment. 

—  Adaptation: 

—  The  first  step  in  adaptation  is  to  determine  which  of  the  functions 
in  this  segment  will  not  be  performed,  based  on  simulator 

requirements . 

—  The  messages  associated  with  these  functions  need  not  be  sent,  and 

—  should  therefore  be  deleted  or  commented  out. 

Each  message  declaration  is  followed  by  a  comment  line  containing 

—  "Destination:"  and  the  abbreviations  of  the  segment (s)  which  receive 
this  message.  These  comments  should  be  modified  to  account  for 

(a)  the  presence  or  absence  of  other  segments,  and  (b)  the 
requirements 

—  of  the  other  segments  for  data.  For  example,  if  segment  X  is  absent, 
then  the  notation  that  segment  X  is  a  destination  of  a  given 

—  message  should  be  removed.  Similarly,  when  segment  Y  does  not 
require 

—  the  data  in  a  given  message,  then  the  notation  that  segment  Y  is  a 

—  destination  for  that  message  should  be  removed. 

—  When  the  segment  abbreviations  have  all  been  removed' for  a  message, 
it  is  clear  that  this  message  need  not  be  sent,  and  the  message 
object  declaration  itself  may  be  commented  out  or  deleted. 

with  Flight_Station_Output_Interface_Types; 
with  Control  Types; 
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with  Global__Message__Types; 

package  Flight_Station_Output_Interface  is 


— /  10.3  Flight  Station  Output  Interface  * 

__  it  it 


— ***************punction: 

_  — 

— /  10.3.1  Electrical  System 

ir 


Elect rical_System_Sixteenth_Rate_Outputs  : 
Flight_Station_Output_Interface_Types . 

Elect rical_System_Sixteenth_Rate; 

—  Destination:  NAV, lOS, FD, EW, WPN, RDR, PRO, FC, VIS 


Elect rical_System_Quarter_Rate_Outputs  : 
Flight_Station_Output_Interface_Types . 
Elect rical_System_Quarter_Rate; 

—  Destination:  PRO 


— ***************p^nction: 


— /  10.3.2  Hydraulic  System 


Hydraulic_System_Sixteenth_Rate_Outputs  : 
Flight_Station_Output_Interface_Types. 
Hydr au 1 ic_Sy s t em_S  i xt eent h_Rate ; 

—  Destination:  IOS,FC 
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Hydraulic_System__Quarter_Rate_Outputs  : 
Flight_Station_Output_Interface_Types. 
Hyciraulic_Systein_Quarter_Rate; 

—  Destination:  NAV, IOS,FD,EW,WPN,RDR,PRO,FC,VIS 


__***************Punction: 

- ★ 

— /  10.3.3  Fuel  Management  System 


Fuel_Management_System_Sixteenth_Rate_Outputs  : 
Flight_Station_Output_Interface_Types. 
Fuel_Management_System__Sixteenth_Rate; 

—  Destination:  IOS,FD 

Fuel_Management_System_Eighth_Rate__Outputs  : 
Flight_Station_Output_Interface_Types. 
Fuel_Management_System__Eighth_Rate; 

—  Destination:  PRO 


__************^**Punction: 

_ ★ 

— /  10.3.4  Pneumatic  System 

_ ♦ 


Pneumatic_System_Sixteenth_Rate_Outputs  : 
Flioht_Station_Output_Interface__Types. 
Pneumatic_System_Sixteenth_Rate; 

—  Destination:  PRO, lOS, PHC, FC 
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— ♦♦*************Function : 

— /  10.3.5  Autochecklist  System 


—NONE 

— ***************Function: 

— /  10.3.6  Oxygen  System 

_ ★ 

Oxygen_System_Sixteenth_Rate_Outputs  : 

Flight _Stati on_Ou t put _I n t e r f aceJType  s . 
Oxygen_System_Sixteenth_Rate; 

Destination:  lOS 

★★♦★★★★♦★♦★★★★★Function: 

★ 

/  10.3.7  Crew  Station  Interface 

Crew_Station_Interface_Half_Rate_Outputs  : 
Flight_Station_Output_Interface_Types. 
Crew_Station_Interface_Half_Rate; 

—  Destination:  NAV, IOS,FD,WPN,RDR,PRO,EW,VIS,PHC,FC 

Elect ronic_Warfare_AI_Max_Rate_Outputs  : 
Flight_Station_Output_Interface__Types. 

Elect ronic_Warfare_AI_Max_Rate; 

—  Destination:  EW, lOS 


A-126 


D495-10735-1 
20  August  1993 


Flight_Controls_AI_Max__Rate__Outputs  : 

Flight_Station_Output_Interface_Types. 

Flight_Controls_AI_Max_Rate; 


—  Destination:  NAV, lOS, FD, WPN,RDR, PRO, EW, VIS, PHC, FC 


Flight_Dynamics_AI_Max_Rate_Outputs  : 

Flight_Station_Output_Interface_Types. 
F 1 i gh t_Dy nami c  s_AI_Max_Ra t e ; 

—  Destination:  FD, lOS 


IOS_AI_Max_Fa ,e_Outputs  : 

Flight_Station_Output_Interface_Types. 

IOS_AI_Max_Rate; 

—  Destination:  lOS 


Navigat ion_AI_Max_Rate_Output s  ; 

Flight_Station_Output_Interface_Types. 
Navigat ion_AI_Max_Rate; 


—  Destination:  NAV, lOS 


Phy s  i  c a l_Cues_AI_Max_Rat e_Out put  s  : 

Flight_Station_Output_Interface_Types. 

Physical_Cues_AI_Max_Rate; 

—  Destination:  PC, lOS 


Propulsion_AI_Max_Rate_Outputs  : 

Flight_Station_Output_Interface_Types. 
Propulsion  AI  Max_Rate; 


Destination:  PRO, I OS 
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Radar_AI_Max_Rate_Outputs  : 

Flight_Station_Output_Interface_Types 
Radar  AI  Max  Rate; 


—  Destination:  RDR, lOS 


visual_AI_Max_Rate_Outputs  : 

Flight_Station_Output_Interface_Types. 
V i s u a 1_A I _Max_Ra t e ; 

—  Destination:  VIS, lOS 


Weapons_AI_Max_Rate_Outputs  : 

Flight_Station_Output_Interface_Types. 

Weapons_AI_Max_Rate; 

—  Destination:  WPN, lOS 

— SEND-ON-CHANGE  OUTPUTS 

Elect ronic_Warfare_Discrete_Input_Change  : 
Flight_Station_Output_Interface_Types. 
Electronic_Warfare_Discrete_Input_List; 

—  Destination:  EW, lOS 


Flight_Controls_Discrete_Input_Change  : 
Flight_Station_Output_Interface_Types. 
Flight_Controls_Discrete_Input_List; 

—  Destination:  FC, lOS 


Flight_Dynamics_Discrete_Input_Change  : 
Flight_Station_Output_Interface_Types. 
Flight_Dynamics_Discrete_Input  List; 
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—  Destination: 


FD, lOS 


Flight_Station_Discrete_Input_Change  : 
Flight_Station_Output_Interface_Types. 
Flight_Station_Discrete_Input_List; 

—  Destination:  NAV,WPN, lOS 


IOS_Discrete_Input_Change  : 

Flight_Station_Output_Interface_Types. 

IOS_Discrete_Input_List; 

—  Destination:  lOS 


Navigation_Discrete_Input_Change  ; 

Flight_Station_Output_Interface_Types. 

Navigation_Discrete_Input_List; 

—  Destination:  NAV 


Physical_Cues_Discrete_Input_Change  : 

Flight_Station_Output_Interface_Types. 
Physical_Cues_Discrete__Input_List ; 

—  Destination:  PHC, lOS 


P  r  opu  1  s  i  on_D  i  s  c  r e t  e_I  npu t __Change  : 

Flight_Station_Output_Interface_Types. 

Propulsion_Discrete_Input_List; 

—  Destination:  PRO, lOS 


Radar_Discrete_Input_Change  : 

Flight_Station_Output  Interface_Types . 
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Radar_D i sc  ret e_I nput_Li s t ; 


—  Destination: 


RDR, lOS 


Visual_Discrete_Input_Change  : 

Flight_Station_Output_Interface_Types. 

Visual_Discrete_Input_List; 

—  Destination:  VIS, lOS 


Weapons_Discrete_Input_Change  : 

Flight_Station_Output_Interface_Types. 

Weapons_Discrete_Input_List; 

—  Destination:  WPN 


MFD_Mode_Outputs  : 

Global_Message_Types . 
Master  Mode; 


—  Destination:  NAV,WPN 


SMS_Mode_Outputs  : 

Global_Message_Types . 
SMS_Submode; 

—  Destination:  WPN 


A_G_WPN_Mode_Outputs  : 
Global_Message_Types . 
A_G_We  apon_De live  r y_Mode ; 

—  Destination:  WPN 


Stores_Configuration  : 
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Current_Station_Change_Of_State  : 
Global_Message_Types . 
Stores_Station; 

—  Destination:  WPN 


Weapon_Option_Outputs  : 

Flight_Station_Output_Interface_Types. 

Weapon_Station_Option; 

—  Destination:  WPN 


TACAN_Data_Change_Of_State  : 

Flight_Station_Output_Interface__Types. 
TACAN  Data; 


—  Destination:  NAV 


Current_Jett_Station_Change_Of_State  : 
Flight_Station_Output_Interface_Types . 
Jett ison_Stat ion; 

—  Destination:  WPN 


UFC_Outputs  : 

Flight_Station_Output_Interface_Types . 
UFC_Steerpoint_Selection; 

—  Destination:  NAV 
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Switch_Change_Of_State  : 

■ on_Output_Interface_Types. 
jsition; 

ion:  ENV,  FC,  lOS 


<e_Switch_Change_Of_State  : 
ration_Output_Interf  ace_Types . 
3rake_Position; 

ion:  FC,IOS 


3witch_Change_Of_State  : 
:ation_Output_Interf  ace_Types . 
nn_Switch; 

.on :  WPN 


^  __Change_Of_State  : 
:ation_Output_Ifiterf  ace_Types . 
Switch; 


on :  PRO 


ch_Change__Of_State  : 
ation_Output_Interf ace_Types . 
witch; 

on :  PRO 


l_Switch_Change_Of_State  t 
ation_Output_Interface_Types. 
Fuel  Switch; 
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.on_Seginent_Training_Mode_Response  : 
roi_Types. 

2nt_Training_Mode_Response; 
ination  :  lOS 


5 1 at  i on_Per f orinance_Tes t_Response  : 
rol_Types . 

3rmance_Test_Response ; 
ination  :  lOS 


3tation_Off_Line_Diagnostic_Response  : 
rol_Types . 

Line__Diagnostic_Response; 

^  Ion  :  lOS 

3tation_Remote_Cont  rolled_Diagnostic_Response 
rol_Types . 

:e_ControIled_Diagnostic_Response; 
ination  :  lOS 


3tation_On_Line_Diagnostic_Response  : 
rol_Types . 

ine_Diagnostic_r  .ponse; 
ination  :  lOS 


3tation_Scoring_Response 
rol_Types . 

1^,  Response; 
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%z% 

Unit  Name: 

Flight_Controls_Output_Interface_Types 

%z% 

Source  Pathname: 

%P% 

%z% 

Unit  Type: 

Package  Spec  (no  body) 

%z% 

Unit  ID: 

(tbd) 

%z% 

Author: 

Gary  Kamsickas,  Bob  Crispen,  et  al. 

%z% 

Date  of  Origin: 

3  August  1993 

%z% 

sees  Filename: 

%M% 

%z% 

Delta  ID: 

%I% 

%z% 

Delta  Date: 

%G% 

%z% 

Current  Release: 

%R% 

—  Purpose: 

This  package  specifies  types  for  messages  which  are  output  only 

by  the  Flight_Controls  segment.  Other  packages 

that  include  types  that  may  be  sent  by  this  segment  include 

—  Control_Types,  Moving_Model_Types,  Global_Message_Types  and 
Service_Function_Types . 

—  Adaptation: 

—  The  section  containing  the  aircraft/simulator  specific  types  must  be 

—  modified  to  match  the  requirements  of  the  aircraft  being  simulated 
or 

—  the  requirements  for  the  simulator.  As  a  general  rule,  the  contents 
of  the  section  containing  reusable  types  will  not  need  to  be 

—  modified.  The  representation  specs  in  the  private  part  are  designed 
to  require  little  or  no  modification. 

with  Base_Types; 

with  Engineering_Units; 

with  Global_Message_Types; 

package  Flight_Controls_Output_Interface_Types  is 


- *  ★ 

— /  10.4  Flight  Controls  Output  Interface  Types  * 

— ♦  * 


A-136 


D495-10735-1 
20  August  1993 


—  —  ★ 


— /  10.4.1  Aircraft/Simulator  Specific  Flight  Controls  Types 


0 


—  Declare  all  D/Os  in  the  flight  station  that  this  segment  will 

—  turn  on  or  off. 

type  Flight_Controls_Discrete_Outputs  is  ( 
Flt_Control_System_Caution_Light, 

LE_Flaps_Caution_Light, 

An  t i _S  k i d_C au t i on_L i gh t , 

Hook_Caution_Light, 

NWS_Fail_Cauticn_Light , 

Stick_Override_Light, 

Landing_Gear_Handle_Light, 

Dual_FC_Fail_Warning_Light , 

Landing_Gear_Warning_Horn, 

Takeof  f _Landing_Conf ig_Warning_Light , 

Left_Horizontal_Tail_Servo_Status_Light, 

Right_Horizontal_Tail__Servo_Status_Light, 

Le  f  t _F 1 ape  r on_S e  r vo_S t  a t u s_L i ght , 

Right_F laperon_Servo_St atus_Light , 

Rudder_Servo_Status_Light, 

Ri gh t_S  t  andby_Ga i n  s_L i gh t , 

Pitch_Status_Light, 

Yaw_Status_Light, 

Roll_Status_Light, 

FLCC_Data_Word_Dot_Light, 

ECA_Data_Word_Dot_Light, 

Rate_Gyro_Speed_Detect_Dot_Light, 

Test  _Adv_Ma  ? _L i gh t , 

Lef t_Wheel_Down_Light , 

Right_Wheel_Down_Light, 

Nose_Wheel_Down_Light , 

Speedbrakes_Closed_Indicator, 

Speedbrakes_Open_Indicator) ; 


—  Axes  which  may  be  trimmed  in  this  aircraft 
type  Aircraft_Trim  is  ( 

Heading, 

Pitch, 
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Roll) ; 


— /  10.4.2  Aircraft/Simulator  Reusable  Flight  Controls  Types 


—  Must  declare  this  size  here  because  Flight_Controls_Discrete_Outputs 

—  is  used  as  an  index,  which  forces  its  representation 
Flight_Controls_Discrete_Outputs_Size  :  constant  :=  8; 
for  Flight_Controls_Discrete_Outputs' size  use 

Flight_Controls_Discrete  Outputs_Size; 


Number_Of_Flight_Controls_Discrete_Outputs  :  constant  :» 
Flight_Controls_Discrete_Outputs'pos  ( 
Flight_Controls_Discrete_Outputs' last)  - 
Flight_Controls_Discrete_Outputs' pos  ( 
Flight_Controls_Discrete_Outputs' first )  +  1; 

—  Landing  gear  parameters 
type  Landing_Gear_State  is  ( 

Locked_Up, 

Up, 

Retracting, 

Extending, 

Down, 

Locked  Down) ; 


—  Some  segments  want  landing  gear  position,  while  others  want 

—  landing  gear  state.  We  include  both, 
type  Landing_Gear_Parameters  is 

record 

Position  :  Engineering_Units. Normalized; 

— 0.0*fully  retracted, 

— 1.0=fully  extended 
State  :  Landing_Gear_State; 

Crab_Angle  :  Engineering_Units.Signed_Degrees; 

— 0.0-no  crab  angle; 

—  positive  (negative)  angle  indicates  gear  is  pointed 
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—  right  (left)  of  x-body  axis 

end  record; 

—  Adapt  the  declaration  of  Aircraft_Landing_Gear 

—  in  Global_Message_Types 

type  Aircraft_Landing_Gear_Status_Array  is 

array  (Global_Message_Types . Aircraft_Landing_Gear)  of 
Landing_Gear_Parameters; 

—  Doors  and  hatches 

type  Door_And_Hatch_State  is  ( 

Locked_Open, 

Open, 

Opening, 

Closing, 

Closed, 

Locked_Closed) ; 

type  Door_Or_Hatch_Data  is 
record 

Position  :  Engineering_Units. Normalized; 

— 0.0=fully  closed 
— T .0=fully  open 
State  :  Door__And_Hatch_State; 
end  record; 

—  Adapt  the  declaration  of  Doors_And_Hatches 

—  in  Global_Message_Types 

type  Aircraft_Door_Status_Array  is 

array  (Global_Message_Types . Aircraft_Doors_And_Hatches)  of 
Door_Or_Hatch_Data; 

—  Brake  pressure 

type  Wheel_Brake_Pressure_Array  is 

array  (Global_Message_Types .Aircraft_Wheel)  of  Engineering_Units . PSI; 

—  Secondary  control  surfaces 

—  Adapt  the  declaration  of  Secondary_Control_Surface 

—  in  Global_Message_Types 

type  Secondary_Control_Surf ace_Position_Array  is 

array  (Global_Message_Types.Secondary_Control_Surface)  of 
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Engineering_Units .  Signeci_Nonnali2ed; 

— For  cases  where  the  surface  moves  in  (forward)  and 
— out  (aft),  0.0«fully  in,  forward,  or  retracted, 

— 1.0-fully  out,  aft,  or  extended. 

— For  cases  where  the  surface  moves  up  (right)  and 
— down  (left)  relative  to  a  streamline  position,  the 
— normalization  is  based  upon  the  maximum  displacement 
— from  the  streamline  position. 

— In  the  case  of  symmetrical  displacement  from  the 
— streamline,  -1.0*down  (left),  0.0*null,  and  1.0=up 
— (right) . 

—  Aircraft  specifics  can  be  added  here: 

—  Leading  Edge  Flaps:  0.0  =  ?  deg;  1.0  »  ?  deg 
—  Speedbralces :  0.0  -  ?  deg;  1.0  *  ?  deg 
—  Nosewheel:  -1.0  =  ?  deg;  1.0  =  ?  deg 

—  Primary  control  surfaces 

—  Adapt  the  declaration  of  Primary_Control_Surface 

—  in  Global_Message_Types 

type  Primary_Control_Surface_Deflection_Array  is 

array  (Global_Message_Types. Primary _Control_Surf ace)  of 
Engineering_Units . Signed_Degrees; 

— Positive  angle  indicates  up  (right)  deflection; 

— Negative  angle  indicates  down  (left)  deflection; 

— 0.0  degrees  indicates  the  null  position. 

—  Coc)cpit  control  devices 

—  Adapt  the  declaration  of  Coc)cpit_Control_Device 

—  in  Global_Message_Types 

—  Message_Types  for  this  aircraft 

type  Coc)cpit_Control_Device_Position_Array  is 

array  (Global_Message_Types .Coc3cpit_Control_Device)  of 
Engineering_Units . Signed_Normalized; 

— For  ca®es  where  the  control  device  moves  forward 
— (right)  and  aft  (left)  relative  to  a  null  position, 

—  -1.0=aft  (left),  0.0*null,  and  1.0-forward  (right). 
— For  cases  where  the  control  device  moves  unilaterally 
— from  a  null  position  to  a  maximum  position,  0.0-null 
— and  1.0-maximum. 


A-140 


D495-10735-1 
20  August  1993 


—  Unique  control  devices 

—  Adapt  the  declaration  of  Aircraft_Unique_Control_Device 

—  in  Global_Message_Types 

type  Unique_Control_Device_Position_Array  is 

array  (Global_Message_Types .Aircraft_Unique_Control_Device)  of 
Engineering_Units . Signed_Normalized; 

— For  cases  where  the  control  device  moves  forward 
— (right)  and  aft  (left)  relative  to  a  null  position, 

—  -1.0-aft  (left),  0.0-null,  and  1.0-forward  (right). 

— For  cases  where  the  control  device  moves  unilaterally 
— from  a  null  position  to  a  maximum  position,  0.0-null 
— and  1.0-maximum. 

—  Trim 

type  Aircraft_Trim_Position_Array  is 

array  (Aircraft_Trim)  of  Engineering_Units . Signed_Normalized; 

— For  cases  where  the  surface  moves  up  (right)  and 
— down  (left)  relative  to  a  null  position,  the 
— normalization  is  based  upon  the  maximum  displacement 
— from  the  null  position. 

— In  the  case  of  symmetrical  displacement  from  the 
— null,  -1.0-down  (left),  0.0-null,  and  1.0=up  (right). 

—  Surface  tabs 

—  Adapt  the  declaration  of  Aircraft_Surface_Tab 

—  in  Global_Message_Types 

type  Surface_Tab_Deflection_Array  is 

array  (Global_Message_Types.Aircraft_Surface_Tab)  of 
Engineering_Units . Signed_Degrees; 

— Positive  angle  indicates  up  (right)  deflection. 

— Negative  angle  indicates  down  (left)  deflection. 

— 0.0  degrees  indicates  the  null  position. 

—  Hydraulic  components 

—  Adapt  the  declaration  of  Flight_Controls_Hydraulic_Component 

—  in  Global_Message_Types 

type  Flight_Controls_Hydraulic_Component_Flow_Array  is 

array  (Global_Message_Types.Flight_Controls_Hydraulic_Component) 
of  Engineering_Units.Gal  Per  Min; 
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—  Pneumatic  components 

—  Adapt  the  declaration  of  Flight_Controls_Pneumatic_Compc'  »nt 

—  in  Global_Message_Types  for  this  aircraft 

type  Flight_Controls_Pneumatic_Component_Flow_Array  is 

array  (Global_Message_Types .Flight_Controls_Pneumatic_Coinponent) 
of  Engineering_Units . Ft3_Per_Min; 

—  Throttles 

—  Adapt  the  declaration  of  Aircraft_Throttle_Lever 

—  in  Global_Message_Types 
type  Throttle_Array  is 

array  (Global_Message_Types .Aircraft_Throttle_Lever)  of 
Engineering_Units .Normalized; 

— 0.0=minimum  throttle, 

— 1.0*maximum  throttle 


— /  10.4.3  Flight  Controls  Segment  Output  Records 


— ***************P^nction: 

—  .  lA* 

— /  10.4.3.1  Primary  Controls 

_ ★ 

type  Primary_Controls_Max_Rate  is 
record 

Surface_Deflection  :  Primary_Control_Surface_Def lection_Array 

— FD,  FS,  lOS,  PHC 

Cockpit_Control_Position  :  Cockpit_Control_Device_Position_Array; 

— lOS 

end  record; 


— ******* ♦♦♦★♦♦★♦Punct ion: 


10.4.3.2 


Misc  Control  Devices 
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n 


type  Misc_Control_Devices_Quarter_Rate  is 
record 

Secondary_Control_Surface_Position  : 
Secondary_Control_Surface_Position_Array; 

— FD,  FS,  lOS,  PHC 

Aircraft_Landing_Gear_Status  :  Aircraft_Landing_Gear_Status_Array; 

— FD,  FS,  lOS,  PHC 

Aircraft_Door_Status  :  Aircraft_Door_Status_Array; 

— FD,  FS,  PHC 

Unique_Control_Device_Positions  :  Unique_Control_Device_Position_Array; 

— FD,  FS 

end  record; 

—  SEND-ON-CHANGE 

type  Arresting_Hook_State  is  ( 

Up, 

Down) ; 


— ★★★★★★★★★★★★★★★Punction: 

w  'ir 

— /  10.4.3.3  Trim 

_ * 


type  Trim_Max_Rate  is 
record 

Aircraft_Trim_Positions  :  Aircraft_Trim_Position_Array;  — FS 
Surface_Tab_Deflections  :  Surface_Tab_Deflection_Array;  — FD 
end  record; 


— ***************Punction: 

_ ★ 

— /  10.4.3.4  Toe  Brakes  and  Anti-Skid 

_ ★ 


type  Toe_Brakes_And_Anti_Skid_Quarter_Rate  is 
record 

Wheel_Brake_Pressure  :  Wheel_Brake_Pressure_Array;  — FD,  PHC 
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end  record; 


— ♦************<r*punction: 
“/  10.4.3.5  AFCS 


type  AFCS_Quarter_Rate  is 
record 

Commanded_Throttle_Position  ;  Throttle_Array;  — FS 
end  record; 


— ♦♦♦★♦★♦★♦♦★♦★★★punction: 

_ * 

— /  10.4.3.6  Hinge  Moments 


— NONE 


— ★★★♦***********Punction: 


— /  10.4.3.7  Flight  Controls  Support 

_ ★ 


—  ITERATIVE 


type  FI ight_ Control s_Support_Eighth_Rate  is 
record 

Electrical_Loads  :  Global_Message_Types . 

Aircraft_Electrical_Bus_Load_Array;  — FS 
Hydraul ic_Conponent_Flows  :  Flight_Cont rols_Hydraulic_Conponent_Flow_Array ; 

— FS 

Pneumatic_Component_Flows  :  FlightjControls_Pneumatic_Coirponent_Flow_Array; 

— FS 


end  record; 


SEND-ON-CHANGE 
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—  See  Control  Types  for  responses  to  lOS 


—  Depending  on  the  implementation, 

—  ni  Tiber  of  these  messages: 


this  segment  will  either  send  a 


type  Flight_Controls_Discrete_Output_And_State  is 
record 

Name  :  Flight_Controis_Discrete_Outputs; 

State  :  Base_Types.Discrete_State; 
end  record; 


—  ...or  it  will  collect  them  into  an  array; 


subtype  Flight_Controls_Discrete_Output_Count  is 
Base_Types . Unsigned_Integer_32 

range  1.  .Number_Of_Flight_Controls_Discrete_Outputs; 


type  Flight_Controls_Discrete_Output_Array  is  array  ( 
Flight_Controls_Discrete_Output_Count)  of 
Flight_Controls_Discrete_Output_And_State; 


—  ...and  send  the  ones  which  have  changed  in  one  of  these  messages 

type  Flight_Controls_Discrete_Output_List  is 
record 

Number_Of_DOs  :  Flight_Controls_Discrete_Output_Count ; 
Discrete_Outputs  :  Flight_Controls_Discrete_Output_Array; 
end  record; 


_ ★ 

— /  10.4.4  Flight  Controls  Representation  Specs 


private 

<•  -- 
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—  Declarations  to  make  representation  specs  more  readable 

Bytes  :  constant  :•=  8;  —  Bits  per  byte 

Byte_Si2e  :  constant  1  ♦  Bytes; 

Word_Si2e  :  constant  4  *  Bytes; 

—  10.4.3.1 

Number_Of_Primary_Control_Surfaces  :  constant  := 

Global_Message_Types.Primary_Control_Surface'pos  ( 
Global_Message_Types .Primary_Control_Surface'  last)  - 
Global_Message_Types .Primary_Control_Surface' pos  ( 
Global_Message_Types.Primary_Control_Surface' first)  +  1; 

Primary_Control_Surface_Deflection_Array_Size  :  constant  :* 
Number_Of_Primary_Control_Surfaces  *  Word_Size; 
for  Primary_Control_Surface_Deflection_Array' size  use 
Primary_Control_Surface_Def lection_Array_Size; 

Number_Of_Cockpit_Control_Devices  :  constant  := 

Global_Message_Types .Cockpit_Control_Device'pos  ( 
Global_Message_Types .Cockpit_Control_Device'  last)  - 
Global_Message_Types  .Cockpit_Control_Device'pos  ( 
Global_Message_Types.Cockpit_Control_Device' first)  +  1; 

Cockpit_Control_Device_Position_Array_Size  :  constant  := 
Number_Of_Cockpit_Control_Devices  *  Word_Size; 
for  Cockpit_Control_Device_Position_Array' size  use 
Cockpit_Control_Device_Position_Array_Size; 

for  Primary_Controls_Max_Rate  use 
record 

Surf ace_Def lection  at  0 

range  0. .Primary_Control_Surface_Deflection_Array_Size-l; 
Cockpit_Control_Position  at 

Primary_Control_Surface_Deflection_Array_Size /Bytes 
■range  0. .Cockpit_Control_Dcvice_Position_Array_Size-l; 
end  record; 

for  Primary_Controls_Max_Rate' size  use 

Primary_Control_Surface_Deflection_Array_Size  + 
Cockpit_Control_Device_Position_Array  Size; 
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—  10.4.3.2 

Number_Of_Seconciary_Control_Surfaces  :  constant 

Global_Message_Types . Secondary_Control_Surf ace' pos  ( 
Global_Message_Types . Secondary_Control_Surface'  last)  - 
Global_Message_Types . Secondary_Control_Surf ace' pos  ( 
Global_Message_Types.Secondary_Control_Surface' first- )  +  1; 

Secondary_Control_Surf ace_Position_Array_Size  :  constant  := 
Number_Of_Secondary_Control_Surf aces  *  Word  Size; 
for  Secondary_Control_Surface_Position_Array' size  use 
Secondary_Control_Surface_Position_Array_Size; 

for  Landing_Gear_State' size  use  Byte_Size; 

—  Note  that  pad  bytes  are  declared  in  this  record,  so  that  the 

—  record  can  be  an  element  in  an  array  without  causing 

—  alignment  problems. 

for  Landing_Gear_Parameters  use 
record 

Position  at  0  range  0. .Word_Size-l; 

State  at  1  ♦  Word_Size/Bytes  range  0 . .Byte_Size-l; 

—  3  bytes  spare 

Crab_Angle  at  2  *  Word_Size/Bytes  range  0. .Word_Size-l; 
end  record; 

Landing_Gear_Parameters_Size  :  constant  :=  3  *  Word_Size; 

for  Landing_Gear_Parameters' size  use  Landing_Gear_Parameters_Size; 

Number_Of_Landing_Gear  :  constant  := 

Global_Message_Types.Aircraft_Landing_Gear'pos  ( 
Global_Message_Types.Aircraft_Landing_Gear' last)  - 
Global_Message_Types . Aircraft_Landing_Gear' pos  ( 
Global_Message_Types  .Aircraft_Landing_Gear' first)  1; 

Aircraft_Landing_Gear_Status_Array_Size  :  constant  := 
Number_Of_Landing_Gear  *  Landing_Gear_Parameters  Size; 
for  Aircraft_Landing_Gear_Status_Array' size  use 
Aircraft_Landing_Gear_Status_Array_Size; 

for  Door_And_Hatch_State' size  use  Byte_Size; 

—  Note  that  pad  bytes  are  declared  in  this  record,  so  that  the 
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—  record  can  be  an  element  in  an  array  without  causing 

—  alignment  problems. 

for  Door_Or_Hatch_Data  use 
record 

Position  at  0  range  0 , . Word_Size-l ; 

State  at  Word_Size/Bytes  range  0. .Byte_Size-l; 

—  3  bytes  spare 
end  record; 

Door_Or_Hatch_Data_Size  :  constant  :*  2  *  Word_Size; 
for  Door_Or_Hatch_Data' size  use  Door_Or_Hatch_Data_Size; 

Number_Of_Doors_And_Hatches  :  constant  :* 

Global_Message_Types . Aircraft_Doors_And_Hatches' pos  ( 
Global_Message_Types.Aircraft_Doors_And_Hatches' last)  - 
Global_Message_Types.Aircraft_Doors_And_Hatches'pos  ( 
Global_Message_Types .Aircraft_Doors_And_Hatches' first )  +  1; 

Aircraft_Door_Status_Array_Size  :  constant  := 

Number_Of_Doors_And_Hatches  *  Door_Or_Hatch__Data_Size; 
for  Aircraft_Door_Status_Array' size  use 
Aircraft_Door_Status_Array_Size; 

Number_Of_Aircraft_Unique_Control_Devices  :  constant  := 

Global_Message_Types . Aircraft_Unique_Control_Device' pos  ( 
Global_Message_Types .Aircraft_Unique_Control_Device'  last)  - 
Global_Message_Types .Aircraft_Unique_Control_Device' pos  ( 
Global_Message_Types .Aircraft_Unique_Control_Device' first)  +  1; 

Unique_Control_Device_Position_Array_Size  :  constant  := 
Number_Of_Aircraft_Unique_Control_Devices  *  Word_Size; 
for  Unique_Control_Device_Position_Array' size  use 
Unique_Control_Device_Position_Array_Size; 

for  Misc_Control_Devices_Quarter_Rate  use 
record 

Secondary_Control_Surface_Position 
at  0 

range  0. .Secondary_Control_Surface_Position_Array_Size-l; 
Aircraft_Landing_Gear_Status 

at  Secondary_Control_Surface_Position_Array_Size/Bytes 
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range  0. . Aircraft_Landing_Gear_Status_Array_Si2e-l ; 
Aircraft_Door_Status 

at  Secondary_Control_Surf ace_Position_Array_Si2e/Bytes  + 
Aircraft_Landing_Gear_Status_Array_Size /Bytes 
range  0. . Aircraft_Door_Status_Array_Size-l; 
Unique_Control_Device_Positions 

at  Secondary_Control_Surface_Position_Array_Size/Bytes  + 
Aircraft_Landing_Gear_Status_Array_Size/Bytes  + 
Aircraft_Door_Status_Array_Size/Bytes 
range  0. .Unique_Control_Device_Position_Array_Size-l; 
end  record; 

for  Misc_Control_Devices_Quarter_Rate' size  use 

Secondary_Control_Surface_Position_Array_Size  + 
Aircraft_Landing_Gear_Status_Array_Size  + 
Aircraft_Door_Status_Array_Size  + 
Uriique_Control_Device_Position_Array_Size; 

Arresting_Hook_State_Size  :  constant  :=  Byte__^Size; 

for  Arresting_Hook_State' size  use  Arresting_Hook_State_Size; 

—  10.4.3.3 

Aircraft_Trin\_Size  :  constant  :=  Byte_Size; 

for  Aircraft_Triin' size  use  Aircraft_Trim_Size; 

Number_Of_Aircraft_Trims  :  constant  := 

Aircraft_Trim'pos  (Aircraft_Trim' last )  - 
Aircraft_Trim'pos  (Aircraft_Trim' first)  +  1; 

Aircraft_Trim_Position_Array_Size  :  constant  := 
Number_Of_Aircraft_Trims  *  Word_Size; 

for  Aircraft_Trim_Position_Array' size  use 
Aircraft_Trim_Position_Array_Size; 

Number_Of_Aircraft_Surface_Tabs  :  constant  := 

Global_Message_Types . Aircraft_Surface_Tab' pos  ( 
Global_Message_Types .Aircraft_Surface_Tab' last)  - 
Global_Message_Types . Aircraft_Surface_Tab'pos  ( 
Global_Message_Types .Aircraft_Surface_Tab' first)  +  1; 

Surface_Tab_Deflection_Array_Size  :  constant  := 
Nuinber_Of_Aircraft_Surface  Tabs  *  Word  Size; 
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for  Surface_Tab_Deflection_Array' size  use 
Surface_Tab_Def lection_Array_Size; 

for  Trim_Max_Rate  use 
record 

Aircraft_Trim_Positions 
at  0 

range  0. . Aircraft_Trim_Position_Array_Size-l; 

Surface_Tab_Def lections 

at  Aircraft_Trim_Position_Array_Size/Bytes 
range  0. . Surf ace_Tab_Def lection_Array_Size-l; 
end  record; 

for  Trim_Max_Rate' size  use 

Aircraft_Trim_Position_Array_Size  + 
Surface_Tab_Deflection_Array_Size; 

~  10.4.3.4 

Number_Of_Aircraft_Wheels  :  constant 

Global_Message_Types . Aircraf t_Wheel ' pos  ( 
Global_Message_Types.Aircraft_Wheel' last)  - 
Global__Message_Types.Aircraft_Wheel'pos  ( 

Global_Message_Types  .Aircraft_Wheel' first)  1; 

Wheel_Bralce_Pressure_Array_Size  :  constant  ;  = 
Number_Of_Aircraft_Wheels  *  Word_Size; 
for  Wheel_Brake_Pressure_Array' size  use 
Wheel_Brake_Pressure_Array_Size; 

for  Toe_Brakes_And_Anti_Skid_Quarter_Rate  use 
record 

Wheel_Brake_P res sure  at  0  range  0. .Wheel_Brake_Pressure_Array_Size-l 
— FD,  PHC 
end  record; 

for  Toe_Brakes_And_Anti_Skid_Quarter_Rate' size  use 
Wheel_Brake_Pressure_Array_Size; 

—  10.4.3.5 

Number_Of_Aircraft_Throttle_Levers  ;  constant  := 

Global_Message_Types.Aircraft_Throttle_Lever'pos  ( 
Global_Message_Types.Aircraft_Throttle_Lever' last)  - 
Global_Message_Types .Aircraft_ThiOttle_Lever'pos  ( 
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Global_Message_Types .Aircraft_Throttle_Lever' first)  +  1; 

Throttle_Array_Si2e  :  constant  :* 

Number_Of_Aircraft_Throttle_Levers  *  Word_Si2e; 
for  Throttle_Array' size  use  Throttle_Array_Si2e; 

for  AFCS_Quarter_Rate  use 
record 

Commanded_Throttle_Position  at  0  range  0. . Throttle_Array_Size-l; 
end  record; 

for  AFCS  Quarter_Rate' size  use  Throttle_Array_Size; 


—  10.4.3.7 

Aircraft_Electrical_Bus_Load_Array_Size  :  constant  :* 

Global_Message_Types . Aircraft_Electrical_Bus_Load_Array_Size; 

Number_Of_Flight_Controls_Hydraulic_Components  :  constant  :* 

Global_Message_Types . Flight__Controls_Hydraulic_Component ' pos  ( 
Global_Message_Types.Flight_Controls_Hydraulic_Component' last)  - 
Global_Message_Types .Flight_Controls_Hydraulic_Component'pos  ( 
Global_Message_Types.Flight_Controls_Hydraulic_Component' first)  + 

Flight_Controls_Hydraulic_Component_Flow_Array_Size  :  constant  :*= 
Number_Of_Flight_Controls_Hydraulic_Components  *  Word_Size; 

for  Flight_Controls_Hydraulic_Coinponent_Flow_Array' size  use 
Flight_Controls_Hydraulic_Component_Flow_Array_Size; 

Number_Of_Flight_Controls_Pneumatic_Components  :  constant  := 

Globa l_Message_Types . Flight_Controls_Pneumatic_Coinponent ' pos  { 
Global_Message_Types . Flight_Controls_Pneumatic_Component ' last)  - 
Globa l_Message_Types . Flight_Controls_Pneumatic_Component' pos  { 
Global_Message_Types . Flight_Controls_Pneumatic  Component' first)  + 


Flight_Controls_Pneumatic_Component_Flow_Array_Size  :  constant 
Number_Of_Flight_Controls_Pneumatic_Components  *  Word_Size; 
for  Flight_Controls_Pneumatic_Component_Flow_Array' size  use 
F 1  i  ght  _Con  t  r  ol  s_Pneuma  t  i  c_Component_Fl  ow_Ar  ray_S  i  ze ; 

for  Flight_Controls_Support_Eighth_Rate  use 
record 
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Elect  rical_Loacls 
at  0 

range  0. .Aircraft_Electrical_Bus_Load_Array_Size-l; 
Hydraulic_Component_Flows 

at  Aircraft_Electrical_Bus_Load_Array_Size/Bytes 
range  0 . . Flight_Controls_Hydraulic_Component_Flow_Array_Size-l ; 
Pneumat i c_Component_F 1 ows 

at  Aircraft_Electrical_Bus_Load_Array_Size/Bytes  + 

FI ight_Controls_Hydraulic_Component_Flow_Array_Siz€ /Bytes 
range  0 . . Flight_Controls_Pneumatic_Component_Flow_Array_Size-l; 
end  record; 

for  Flight_Controls_Support_Eighth_Rate' size  use 
Aircraft_Electrical_Bus_Load_Array_Size  + 
Flight_Controls_Hydraulic_Coinponent_Flow_Array_Size  + 

FI ight_Con t  rol s_Pneuma t i c_Component_Fl ow_Ar ray_S i ze ; 

for  Flight_Controls_Discrete_Output_And_State  use 
record 

Name  at  0 

range  0.  . Flight__Controls_Discrete_Outputs_Size-l ; 

State  at  Flight_Controls_Discrete_0utputs_Si2e/Bytes 
range  0 . .Byte^Size-l; 
end  record; 

Flight_Controls_Discrete_Output_And_State_Size  :  constant  := 
Flight_Controls_Discrete_Outputs_Size  +  Byte_Size; 
for  Flight_Controls_Discrete_Output_And_State' size  use 
Flight_Controls_Discrete_Output_And_State_Size; 

Flight_Controls_Discrete_Output_Array_Size  :  constant  := 
Flight_Controls_Discrete_Output_And_State_Size  * 
Nuniber_Of_Flight_Controls_Discrete_Outputs; 
for  Flight_Controls_Discrete_Output_Array' size  use 
F 1 i ght _Con t  rol s_D i sc  re t e_Output_Ar  r  ay_S i ze ; 

for  Flight_Controls_Discrete_Output_List  use 
record 

Number_Of_DOs  at  0  range  0. .Word_Size-l; 

Discrete_Outputs  at  Word_Size/Bytes  range  0.. 
Flight_Controls_Discrete_0utput_Ai.ray_Si2e'-l; 
end  record; 

for  Flight_Controls_Discrete_Output  List' size  use 
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—  Purpose: 

—  This  package  specifies  all  the  message  objects  which  are  sent  by  the 
Flight_Controls  segment. 


—  Adaptation: 

—  The  first  step  in  adaptation  is  to  determine  which  of  the  functions 
in  this  segment  will  not  be  performed,  based  on  simulator 

requirements. 

—  The  messages  associated  with  these  functions  need  not  be  sent,  and 

—  should  therefore  be  deleted  or  commented  out. 


—  Each  message  declaration  is  followed  by  a  comment  line  containing 

—  "Destination:"  and  the  abbreviations  of  the  segment (s)  which  receive 
this  message.  These  comments  should  be  modified  to  account  for 

(a)  the  presence  or  absence  of  other  segments,  and  (b)  the 
requirements 

—  of  the  other  segments  for  data.  For  example,  if  segment  X  is  absent, 

—  then  the  notation  that  segment  X  is  a  destination  of  a  given 

—  message  should  be  removed.  Similarly,  when  segment  Y  does  not 
require 

—  the  data  in  a  given  message,  then  the  notation  that  segment  Y  is  a 

—  destination  for  that  message  should  be  removed. 


—  When  the  segment  abbreviations  have  all  been  removed*  for  a  message, 
it  is  clear  that  this  message  need  not  be  sent,  and  the  message 

—  object  declaration  itself  may  be  commented  out  or  deleted. 


with  Flight_Controls_Output_Interface_Types; 
with  Control_Types; 
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package  Flight_Controls_Output_Interface  is 

* 


— /  10.5  Flight  Controls  Output  Interface 


— *★**♦♦** ♦★♦****Funct ion: 

_ ★ 

— /  10.5.1  Primary  Controls 


P  r ima r y_Con t  r o 1 s_Max_Ra t e_Ou tput  s  : 

Flight_Controls_Output_Interface_Types. 

Primary_Controls_Max_Rate; 

—  Destination:  ENV,  FD,  FS,  lOS,  PHC 

•  ■■ 

— ★★★★★★★★★★★♦★★♦Function: 

— /  10.5.2  Misc  Control  Devices 


Misc_Control_Devices_Quarter_Rate_Outputs  : 
Flight_Controls_Output_Interface_Types. 
Misc_Control_Devices_Quarter_Rate; 

—  Destination:  ENV,  FD,  FS,  lOS,  PHC 


—  SEND-ON-CHANGE  OUTPUTS 


Current_Arresting_Hook_State  : 

Flight_Controls_Output_Interface_Types. 

Arresting_Hook_State; 
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—  Destination:  ENV,  FD,  FS 


.♦♦★************Pm^(,tion: 
•/  10.5.3  Trim 


Trim_Max_Rate_Outputs  : 

Flight_Controls_Output_Interface_Types . 
T  r i m_Ma x_Ra t e ; 

—  Destination:  FD,  FS 


— ************* **Punction: 

— /  10.5.4  Toe  Brakes  and  Anti-Skid 


Toe_Brakes_And_Anti_Skid_Quarter_Rate_Outputs  : 
Flight__Controls_Output_Interface_Types . 
Toe_Brakes_And  _Anti_Skid_Quarter_Rate; 


—  Destination:  FD,  PHC 


__**** ***********Pynction: 
_ ★ 


"/  10.5.5  AFCS 


AFCS_Quarter_Rate_Outputs  : 

Flight_Controls_Output_Interface_Types . 
AFCS_Quarter  Rate; 


—  Destination:  FS 
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—  **************  *Funct i on : 
— /  10.5.6  Hinge  Moments 


— NONE 


— ************ ***p^nct ion: 

— /  10.5.7  Flight  Controls  Support 


Flight_Controls_Support_Eighth_Rate_Outputs  : 
F 1 ight _Cont  r o 1 s_Outpu t_I nt e  r f ace_Type  s . 
Flight_Controls_Support_Eighth_Rate; 

—  Destination:  FS 


SEND-ON-CHANGE  OUTPUTS 


Flight_Controls_Discrete_Output_Change  : 
Flight_Controls_Output_Interf ace_Types . 
Flight_Controls_Discrete_Output_List; 


—  Destination:  FS 


Flight_Controls_Segment_Simulation_State_Response 

Control_Types. 

Segment_Simulation_State_Response; 

—  Destination  :  lOS 


Flight_Controls_Segment_Training_Mode_Response  : 
Control_Types . 

Segment_Training_Mode_Response; 
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—  Destination  :  lOS 


Flight__Controls_Performance_Test_Response 
Control_Types . 

Performance  Test  Response; 


—  Destination  :  lOS 


Flight_Controls_Off_Line_Diagnostic__Response  : 
Control_Types . 

Off__Line_Diagnostic_Response; 

—  Destination  :  lOS 


Flight_Controls_Remote_Controlled_Diagnostic_Response 
Control_Types . 

Remote_Controlled_Diagnostic_Response; 

—  Destination  :  lOS 


Flight_Controls_On_Line_Diagnostic_Response  : 
Control_Types. 

On_Line_Diagnostic_Response; 

—  Destination  :  lOS 


Flight_Controls_Scoring_Response  : 
Control_Types. 

Scoring_Response; 

—  Destination  :  lOS 


end  Flight  Controls  Output  Interface; 
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—  %Z%  Unit  Name: 

—  %Z%  Source  Pathname: 

—  %Z%  Unit  Type: 

—  %Z%  Unit  ID: 

—  %Z%  Author: 

—  %Z%  Date  of  Origin: 

—  %Z%  sees  Filename: 

—  %Z%  Delta  ID: 

—  %Z%  Delta  Date: 

—  %Z%  eurrent  Release: 


Flight_Dynamics_Output_Interface_Types 

%P% 


Package  Spec  (no  body) 
itbd) 


Gary  Kamsickas,  Bob  erispen,  et  al . 

3  August  1993 

%M% 

%I% 

%G^ 
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—  Purpose: 

This  package  specifies  types  for  messages  which  are  output  only 
by  the  Flight_Dynamics  segment.  Other  packages 
that  include  types  that  may  be  sent  by  this  segment  include 
Control_Types,  Moving_Model_Types,  Global_Message_Types  and 
Service_Function_Types . 

—  Adaptation: 

—  The  section  containing  the  aircraft/simulator  specific  types  must  be 

—  modified  to  match  the  requirements  of  the  aircraft  being  simulated 
or 

—  the  requirements  for  the  simulator.  As  a  general  rule,  the  contents 
of  the  section  containing  reusable  types  will  not  need  to  be 

—  modified.  The  representation  specs  in  the  private  part  are  designed 
to  require  little  or  no  modification. 

with  Base_Types; 

with  Engineering_Units; 

with  Global_Message_Types; 

package  Flight_Dynamics_Output_Interface_Types  is 


- ★  it 

— /  10.6  Flight  Dynamics  Output  Interface  Types  * 

- ★  * 
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— /  10.6.1  Aircraft /Simulator  Specific  Flight  Dynamics  Types 


type  Touchdown_Location  is  ( 
Left_Wheel, 

Right_Wheel, 

Left_Wing, 

Right_Wing, 

Tail, 

Nose) ; 


_ ★ 

— /  10.6.2  Aircraft/Simulator  Reusable  Flight  Dynamics  Types 


type  Flight_Dynamics_Hydraulic_Component_Flow_Array  is 

array  (Global_Message_Types  .Flight_Dynamics_Hydraulic_Component) 
of  Engineering_Units.Gal  Per  Min; 


type  Buffet_Status  is 
record 

Buf fet_Vibration  :  Global_Message_Types .Vibration_Characteristics; 
— PHC 

Buffet_State  :  Base_Types .Discrete_State;  — PHC 

end  record; 


type  Touchdown_State  is  ( 
In_Air, 

On_Ground, 

On  Sea) ; 


type  Wheel_Status_Data  is 
record 

Wheel_Speed  :  Engineer ing_Units.RPM; 

Tire_Blow_Out  :  Base_Types .Discrete_State; 

Tire_Slip_Angle  :  Engineer ing_Unit5. Degrees; 

Tire_Skid  :  Base_Types .Discrete  State; 


—PHC,  FC 
—PHC 
—PHC 
—PHC,  FC 
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end  record; 

type  Landing_Gear_Coinpression_Rate_Array  is 

array  (Global_Message_Types . Aircraft_Landing_Gear)  of 
Engineering_Units . Feet_Per_Sec; 

type  Weight_On_Wheels_Array  is 

array  (Global_Message_Types . Aircraft_Landing_Gear)  of 
Base_Types.Discrete_State; 

type  Wheel_Status_Array  is 

array  (Global_Message_Types.Aircraft_Wheel)  of  Wheel  Status  Data; 


_ ★ 

— /  10.6.3  Flight  Dynamics  Segment  Output  Records 


— ***************pynction: 

— /  10.6.3.1  Equations  of  Motion 


type  Equations_Of_Motion_Max_Rate  is 
record 

Flight_Parameters_Wind_Axis 

Ownship_Angular_Acceleration 

Own sh ip_Angu 1 ar_P os i t ion 

Ownship_Angular_Velocity 

Ownship  Attitude  Relative  To  Deck 


:  Engineering_Units . 
Angular_Position_Components; 

— FC,  IOS,NAV,PHC,  WPN 
:  Engineering_Units. 
Angular_Acceleration_Components; 
— PHC 

:  Engineering_Units. 
Angular_Position_Components; 
—PHC,  NAV 
:  Engineering_Units. 

Angu 1 a  r_Ve 1 oc i t  y_Componen t  s ; 

— lOS,  NAV,  PRO,  VIS,  FC 
:  Engineering  Units. 
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Ownship_Earth_Axis_Acceleration 

Ownship_Earth_Axis_Position 

Ownship_Earth_Axis_Velocity 

Ownship_Linear_Acceleration 

Ownship_Linear_Velocity 

Buffet_Output 
end  record; 
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Angular_Position_Components; 

“NAV 

ration  :  Engineering_Units . 

Earth_Acceleration_Components; 
—NAV,  PHC 

on  :  Engineering_Units. 

Earth_Position_Components; 

— EW,  lOS,  NAV.RDR,  VIS 
ty  :  Engineering_Units . 

Earth_Velocity_Components; 

— EW,  lOS,  NAV,  RDR 
on  :  Engineering_Units. 

Linear_Acceleration_Components; 
—NAV,  PHC 
:  Engineering_Units . 

Linear_Velocity_Components; 

—NAV 

:  Buffet_Status; 

—PHC 


type  Equations_Of__Motion_Quarter_Rate  is 
record 


Equivaient_Airspeed 
Mach  Number 

:  Engineering_Units. Knots; 

:  Engineering_Units .Mach_Range; 

—PHC 

—  PC, 

PRO, 

lOS 

PHC,  NAV 

Ground_Speed 

:  Engineering_Units. Knots; 

—PHC, 

NAV, 

lOS 

EW 

True_Airspeed 

:  Engineering_Units. Knots; 

— WPN, 

PRO, 

lOS 

EW,  NAV 
end  record; 

—  SEND-ON-CHANGE 

type  Stall_Onset_Flags  is  (No_Stall_Onset,  Stall_Onset) ; 


— ★★★★★★★★★★★♦★♦★Punction: 

_ ★ 

— /  10.6.3.2  Weight  and  Balance 

_ ♦ 
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type  Weight_And_Balance_Eighth_Rate  is 
record 

Aircraft_Gross_Weight  :  Engineering_Units . Pounds; 

— lOS 

Electrical_Loads  :  Global_Message_Types . 

Aircraft_Electrical_Bus_Load_Array; 

— FS 

Hydraulic_CcMnponent_Flows  :  Flight_Dynamics_Hydraulic_Coinponent_Flow_Array; 

— FS 

Fuel_Tank_Data  :  Global_Message_Types.Fuel_Tank_Quantity_Array; 

— FS 


Ownship_CG_Position 
end  record; 


:  Engineering_Units . Linear_Position_Components; 
--FS,  IDS 


— ***★★*****★**  **pujjct  ion: 

'A' 

— /  10.6.3.3  Forces  and  Moments 


type  Forces_And_Moments_Eighth_Rate  is 
record 

Landing_Gear_Compression_Rate  :  Landing_Gear_Compression_Rate  Array; 

— PHC 

Normal_Load_Factor  ;  Engineering_Units . Gravity; 

— FC,  PHC 

Ownship_Drift_Rate  :  Engineer jng_Units.Linear_Velocity_Coinponents; 

— lOS 

Weight_On_Wheels  :  Weight_On_Wheels_Array; 

— FC,  PRO,  WPN,  NAV,  PHC,  FS 
Wheel_Status  :  Wheel_Status_Array; 

— FC,  PHC 

end  record; 


—  SEND-ON-CHANGE 


type  Touchdown_Data  is 
record 
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Location  :  Touchclown_Location; 

State  :  Touchdown_State; 
end  record; 


— ***************Punction: 


— /  10.6.3.4  Envelope  Violation 


— SEND-ON-CHANGE  ONLY 

type  Structural_Crash_Flags  is  (No_Crash,  Crash) ; 


— ♦★★♦★♦★★★★★★★♦★Function: 

— /  10.6.3.5  Flight  Dynamics  Support 

—  — ★ 


—  See  Control_Types  for  responses  to  lOS 


— /  10.6.4  Flight  Dynamics  Representation  Specs 


private 


—  Declarations  to  make  representation  specs  more  readable 

Bytes  :  constant  ;*  8;  —  Bits  per  byte 

Byte_Size  :  constant  1  *  Bytes; 

Halfword_Size  :  constant  2  *  Bytes; 

Word_Size  ;  constant  :»  4  *  Bytes; 


Angular_Position_Components_Size  :  constant  ;* 

Engineering_Units.Angular_Position_Components  Size; 
Angular_Acceleration_Components_Size  :  constant 

Engineering__Units.Angular_Acceleration_Components  Size; 
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Angular_Velocity_Components_Si2e  :  constant  :■ 

Engineer ing_Units. Angular_Velocit y_Components_Si ze; 
Earth_Acceleration_Coinponents_Size  :  constant 

Engineering_Units . Earth_Acceleration_Components_Size; 
Earth_Position_Components_Si2e  :  constant 

Engineering_Units . Earth_Position_Components_Size; 
Earth_Velocity_Components_Size  :  constant  := 

Engineering_Units . Earth_Velocity_Components_Size; 
Linear_Acceleration_Coinponents_Si2e  :  constant  ;* 

Engineering_Units . Linear_Acceleration_Components_Size; 
Linear_Velocity_Components_Size  :  constant 

Engineering_Units.Linear_Velocity_Components_Size; 
Linear_Position_Components_Si2e  :  constant  :* 

Engineering_Units . Linear_Position_Components_Size; 
Vibration_Characteristics_Size  :  constant  := 

Global_Message_Types .Vibration_Characteristics_Si2e; 
Aircraft_Electrical_Bus_Loaci_Array_Size  :  constant  :  = 

Global_Message_Types.Aircraft_Electrical_Bus_Load_Array_Size; 
Fuel_TankjQuantity_Array_Size  :  constant 

Global_Message_Types.Fuel_Tank_Quantity_Array_Size; 

—  10.6.3.1 
for  Buffet_Status  use 
record 

Buf fet_Vibration  at  0 

range  0. . Vibration_Characteristics_Size-l; 
Buffet_State  at  Vibration_Characteristics_Size/Bytes 

range  0 . .Byte_Size-l; 

end  record; 

Buf fet_Status_Size  :  constant  := 

Vibration_Characteristics_Size  +  Byte_Size; 
for  Buffet_Status' size  use  Buffet_Status_Size; 

for  Equations_Of_Motion_Max_Rate  use 
record 

Flight_Parameters_Wind_Axis 
at  0 

range  0. . Angular_Position_Components_Size-l; 
Ownship_Angular_Acceleration 

at  Angular_^Position_Components_Si2e/Bytes 
range  0. . Angular_Acceleration_Components_Si2e-l; 
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Ownship_Angular_Position 

at  Angular_Position_Coinponents_Size/Bytes  + 
Angular  _Accelerati  on_Compon  ents_Size/Bytes 
range  0.  . Angular_Position_Components_Si2e-l; 

Ownship_Angular_Velocity 

at  Angular_Position_Components_Si2e/Bytes  + 

Angular_Acceleration_Components_Size /Bytes  + 
Angular_Position_Components_Size/Bytes 
range  0.  .  Angular_Velocity_Components_Size-l; 

Ownship_Attitude_Relative_To_Deck 

at  Angular_Position_Components_Size/Bytes  + 
Angular_Acceleration_Coinponents_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Angular_Velocity_Components_Size/Bytes 
range  0.  .Angular_Position_Components_Size-l; 

Ownship_Earth_Axis_Acceleration 

at  Angular_Position_Components_Size/Bytes  + 
Angular_Acceleration_Components_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 

Angu  1  a  r_Ve  1  oc  i  t  y_Componen  t  s_S  i  ze  /By  t  e  s  + 
Angular_Position_Components_Size/Bytes 
range  0. .Earth_Acceleration_Components_Size-lj 

Ownship_Earth__Axis_Position 

at  Angular_Position_Components_Size/Bytes  + 
Angular_Acceleration_Components_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Angular_Velocity_Components_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Earth_Acceleration_Coraponents_Size/Bytes 
range  0.  .Earth_Position_Components_Size-l; 

Ownship_Earth_Axis_Velocity 

at  Angular_Position_Components_Size/Bytes  + 
Angular_Acceleration_Coinponents_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Angular_Velocity_Components_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Earth_Acceleration_Coraponents_Size/Bytes  + 
Earth_Position_Components_Size /Bytes 
range  0.  .Earth_Velocity_Components_Size-l; 

Ownship_Linear_Acceleration 

at  Angular_Position_Components_Size/Bytes  + 
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Angular_Acceleration_Components_Si2e/Bytes  + 
Angu 1 a  r_Pos i t i on_C omponent  s_S i ze /By t e s  + 
Angular_Velocity_Components_Size /Bytes  + 

Angu 1 a  r_P  o s i t i on_C  omponent  s_S i ze / By t e s  + 
J.arth_Acceleration_Components_Size/Bytes  + 
Earth_Position_Components_Size /Bytes  + 
Earth_Velocity_Components_Size/Bytes 
range  0. .Linear_Acceleration_Components_Size-l; 
Ownship_Linear_Velocity 

at  Angular_Position_Components_Size/Bytes  + 

Angular_Acceleration_Components_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Angular_Velocity_Components_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Earth_Acceleration_Components_Size/Bytes  + 
Earth_Position_Components_Size/Bytes  + 
Earth_Velocity_Components_Size/Bytes  + 
Linear_Acceleration_Components_Size/Bytes 
range  0. . Linear_Velocity_Components_Size-l; 
Buffet__Output 

at  Angular_Position_Components_Si2e/Bytes  + 
Angular_Acceleration_Components_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Angular_Velocity__Components_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Earth_Acceleration_Components_Size/Bytes  + 
Earth_Pos i t i on_Component  s_S i ze /Bytes  + 
Earth_Velocity_Components_Size/Bytes  + 
Linear_Acceleration_Coinponents_Size /Bytes  + 
Linear_Velocity_Components_Size/Bytes 
range  0. .Buffet_Status_Size-l; 
end  record; 

for  Equations_Of_Motion_Max_Rate' size  use 
Angular_Position_Components_Size  + 
Angular_Acceleration_Components_Size  + 
Angular_Position_Components_Si2e  + 
Angular_Velocity_Components_Size  + 

Angu 1 a  r_P os i t i on_Componen t  s_S i ze  + 
Earth_Acceleration_Components_Size  + 
Earth_Position_Components_Si2e  + 
Earth_Velocity_Components_Size  + 
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Linear_Acceleration_Components__Si2e  + 
Linear_Velocity_Components_Size  + 

Buffet_Status_Size; 

for  Equations_Of_Motion_Quarter_Rate  use 
record 

Equivalent_Airspeed  at  0  range  0. .Word_Si2e-l; 

Mach_Nuinber  at  4  range  0.  .Word_Size-l; 

Ground_Speed  at  8  range  0. .Word_Si2e-l; 

True_Airspeed  at  12  range  0. .Word_Size-l; 

end  record; 

for  Equations_Of_Motion_Quarter_Rate' size  use 
4  *  Word_Size; 

for  Stall_Onset_Flags' size  use  8; 

--  10.6.3.2 

Nuinber_Of_Flight_Dynamics_Hydraulic_Components  :  constant  :* 

Global_Message_Types .  Flight_Dynamics_Hydraulic_Component '  pos  ( 
Global_Message_Types  .Flight_Dynamics_Hydraulic_Component'  last)  - 
Global_Message_Types .  Flight__Dynamics_Hydraulic_Component '  pos  ( 
Global_Message_Types  .Flight_Dynamics_Hydraulic_Component'  first)  + 

Flight_Dynainics_Hydraulic_Component_Flow_Array_Size  :  constant  :  = 
Nuinber_Of_Flight_Dynainics_Hydraulic_Components  *  Word_Size; 
for  Flight_Dynamics_Hydraulic_Component_Flow_Array' size  use 
F 1  i  ght  _Dynaini  cs_Hydr  au  1  i  c_Componen  t_F  1  ow_Ar  ray_S  i  ze  ; 

for  Weight_And_Balance_Eighth_Rate  use 
record 

Aircraft_Gross_Weight 
at  0 

range  0. .Word_Size-l; 

Elect  rical_Loads 

at  Word_Size /Bytes 

range  0.  .Aircraft_Electrical_Bus_Load_Array_Size-l; 
Hydraulic_Component_Flows 
at  Word_Size /Bytes  + 

Aircraft_Electrical_Bus_Load_Array_Size/Bytes 
range  0.  .Flight_Dynarnics_Hydraulic_Coii^nent_Flow_Array_Size-l; 
Fuel  Tank  Data 


A-168 


D495-10735-1 
20  August  1993 

at  Viord_Size/Bytes  + 

Aircraft_Electrical_Bus_Load_Array_Size/Bytes  + 

FI ight_Dynamics_Hydraulic_Component_Flow_Array_Size /Bytes 
range  0.  .  Fuel_Tan)c_Quantity_Array_Size-l; 

Ownship_CG_Position 

at  Word_Size/Bytes  + 

Aircraft_Electrical_Bus_Load_Array_Si2e/Bytes  + 

FI ight_Dynamics_Hydraulic_Component_Flow_Array_Size /Bytes  + 
Fuel_Tank_Quantity_Array_Size/Bytes 
range  0. .Linear_Position_Components_Size-l; 
end  record; 

for  Weight_And_Balance_Eighth_Rate' size  use 
Word_Size  + 

Aircraft_Electrical_Bus_Load_Array_Size  + 
Flight_Dynamics_Hydraulic_Component_Flow_Array_Size  + 
Fuel_Tank_Quantity_Array_Size  + 

Linear_Position_Components_Size; 

--  10.6.3.3 

Number_Of_Landing_Gear  ;  constant  :* 

Global_Message_Types  .Aircraft_Landing_Gear'pos  ( 
Global_Message_Types.Aircraft_Landing_Gear'  last)  - 
Global_Message_Types  .Aircraft_Landing_Gear'pos  ( 
Global_Message_Types  .Aircraft_Landing_Gear' first)  +  1; 

Landing_Gear_Compression_Rate_Array_Size  :  constant  :  = 
Nuinber_Of_Landing_Gear  *  Word_Size; 
for  Landing_Gear_Compression_Rate_Array' size  use 
Landing_Gear  Compression  Rate_Array  Size; 


Weight_On_Wheels_Array_Size  :  constant  := 
Number_Of_Landing_Gear  *  Byte_Size; 
for  Wei ght_On_Wheels_Ar ray' size  use 
Weight_On_Wheels_Array_Size; 


for  Wheel_Status_Data 
record 

Wheel_Speed  at 
Tire_Slip_Angle  at 
Tire_Skid  at 
—  3  bytes  spare 


use 

0  range  0. .Word_Size-l; 

1  *  Word_Size/Bytes  range  0. .Word_Size-l; 

2  *  Word_Size /Bytes  range  0..Byte  Size-1; 
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end  record; 

Wheel_Status_Data_Si2e  :  constant  3  *  Word_Si2e; 
for  Wheel_Status_Data' size  use  Wheel_Status_Data_Size; 

Wheel_Status_Array_Size  :  constant  :» 

Number_Of_Landing_Gear  *  Wheel_Status_Data_Size; 
for  Wheel_Status_Array' size  use  Wheel_Status_Array_Size; 

for  Forces_And_Moinents_Eighth_Rate  use 
record 

Landing_Gear_Compression_Rate 
at  0 

range  0.  .Landing_Gear_Compression_Rate_Array_Size-l; 
Normal_Load_Factor 

at  Landing_Gear_Compression_Rate_Array_Size/Bytes 
range  0. .Word_Si2e-l; 

Ownship_Drift_Rate 

at  Landing_Gear_Compression_Rate_Array_Si2e/Bytes  + 
Word_Size /Bytes 

range  0.  .Linear_Velocity_Components_Size-l; 

We i gh t _0n_Whee 1 s 

at  Landing_Gear_Compression_Rate_Array_Size/Bytes  + 
Word_Size/Bytes  + 

Linear_Velocity_Components_Size/Bytes 
range  0. .Weight_On_Wheels_Array_Size-l; 

—  one  byte  spare 
Wheel_Status 

at  Landing_Gear_Compression_Rate_Array_Size/Bytes  + 
Word_Size/Bytes  + 

Linear_Velocity_Components_Size/Bytes  + 
Weight_On_Wheels_Array_Size/Bytes  + 
Byte_Size/Bytes 

range  0. . Wheel_Status_Array_Size-l; 
end  record; 

for  Forces_And_Moments_Eighth_Rate' size  use 
Landing_Gear_Compression_Rate_Array_Size  + 

Word_Size  + 

Linear_Velocity_Components_Size  + 
Weight_On_Wheels_Array_Size  + 

Byte_Size  + 

Wheel_Status_Array_Size; 
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for  Touchciown_Location' size  use  8; 

for  Touchdown_Data  use 
record 

Location  at  0  range  0. .Byte_Size-l; 
State  at  1  range  0 . .Byte_Size-l; 
end  record; 

for  Touchdown_Data' size  use  2  *  Bytes; 

—  10.6.3.4 

for  Structural_Crash_Flags' size  use  8; 
end  Flight_Dynamics_Output_Interface_Types; 


% 
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—  Purpose: 

—  This  package  specifies  all  the  message  objects  which  are  sent  by  the 
Flight_Dynamics  segment. 

—  Adaptation: 

—  The  first  step  in  adaptation  is  to  determine  which  of  the  functions 

—  in  this  segment  will  not  be  performed,  based  on  simulator 
requirements . 

The  messages  associated  with  these  functions  need  not  be  sent,  and 
should  therefore  be  deleted  or  commented  out. 

Each  mes?age  declaration  is  followed  a  comment  line  containing 
"Destination:"  and  the  abbreviations  of  the  segment (s)  whic  receive 
this  message.  These  comments  should  be  modified  to  accov..^  jr 
(a)  the  presence  or  absence  of  other  segments,  and  (b)  the 
requirements 

—  of  the  other  segments  for  data.  For  example,  if  segment  X  is  absant, 
then  the  notation  that  segment  X  is  a  destination  of  a  given 

—  message  should  be  removed.  Similarly,  when  segment  Y  does  not 
require 

the  data  in  a  given  message,  then  the  notation  that  segment  Y  is  a 
destination  for  that  message  should  be  removed. 

—  When  the  segment  abbreviations  have  all  been  removed' for  a  message, 
it  is  clear  that  this  message  need  not  be  sent,  and  the  message 
object  declaration  itself  may  be  commented  out  or  deleted. 

with  Flight_Dynamics_Output_Interface_Types; 
with  Control_Types; 
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package  FI Lght_Dynamics_Output_Interface  is 


--/  10.7  Flight  Dynamics  Output  Interface  * 

_ ♦  ★ 


—  ***************Pujiction : 

— /  10.7.1  Equations  of  Motion 


Equations_Of_Motion_Max_Rate_Outputs  : 

Flight_Dynamics_Output_Interface_Types. 
Equations_Of_Motion_Max  Rate; 


— Destination:  ENV,  EW, FC, IOS,NAV,PHC,PRO,RDR,VIS,WPN 

Equations_Of_Motion_Quarter_Rate_Outputs  : 
Flight_Dynamics_Output_Interface_Types . 
Equdtions_Of_Motion_Quarter_Rate; 

—  Destination:  ENV,  EW,  FC,  lOS,  NAV,  PHC,  PRO,  WPN 


--  SEND-ON-CHANGE  OUTPUTS 
Stall_Onset  : 

Flight_Dynamics_Output_Interface_Types. 
St al l_Onset_F lags ; 

—  Destination:  NAV 


—  *****#*********p^jjction: 
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— /  10.7.2  Weight  and  Balance 


Weight_And_Balance_Eighth_Rate_Outputs  : 
Flight_Dynamics_Output_Interface_Types . 
Weight_And_Balance_Eighth_Rate; 


—  Destination:  FS,  lOS,  NAV 


— ***************pujiction: 

_ ★ 

— /  10.7.3  Forces  and  Moments 


Forces_And_Moments_Eighth_Rate_Outputs  : 
Flight_Dynamics_Output_Interface_Types. 
Forces  And  Moments  Eighth  Rate; 


Destination:  FC,  FS,  NAV,  PHC,  PRO,  WPN 


—  SEND -ON-CHANGE  OUTPUTS 


Touchdown_Message  : 

Flight_Dynamics_Output_Interface_Types . 
Touchdown_Data; 

—  Destination:  VIS,  lOS,  FS,  FC 


—  ************** *Funct ion : 

_ ★ 

— /  10.7.4  Envelope  Violation 


— SEND-ON-CHANGE  OUTPUTS 


Ownship_Structural_Crash  : 
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Flight_Dynamics_Output_Interface_Types. 

Structural_Crash_Flags; 

—  Destination:  ENV,  lOS 


— ★**♦★**★♦* 

— /  10.7.5  Flight  Dynamics  Support 

—  SEND-ON-CHANGE  OUTPUTS 

Flight_Dynamics_Segment_Simulation_State_Response 
Cont  rol_Types . 

Segment_S imu 1 at i on_S t  at e_Response ; 

—  Destination  :  lOS 


Flight_Dynamics_Segment_Training_Mode_Response  ; 
Control_Types. 

Segment_Training_Mode_Response; 

—  Destination  :  lOS 


Flight_Dynamics_Performance_Test_Response  : 
Control_Types . 

Performance_Test_Response; 

—  Destination  :  lOS 


Flight_Dynamics_Off_Line_Diagnostic_Response  : 
Control_Types . 

Off_Line_Diagnostic_Response; 

—  Destination  :  lOS 
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Flight_Dynamics_Remote_Controlled_Diagnostic_Response 
Control_Types . 

Remote_Controlle  d_D iagnosti c_Re spon s e ; 


—  Destination  :  lOS 


Flight_Dynamics_On_Line_Diagnostic_Response  : 
Control_Types . 

On_Line_Diagnostic_Response; 

—  Destination  :  lOS 


Flight_Dynamics_Scoring_Response  : 
Control_Types . 

Scoring_Response ; 

—  Destination  :  lOS 


end  F 1 ight_Dynamic s_Output_Int e rf ace ; 


% 
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—  %Z%  Unit  Name:  Propulsion_Output_Interface_Types 

—  %Z%  Source  Pathname;  %P% 
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—  %Z%  Author: 

—  %Z%  Date  of  Origin: 

—  %Z%  sees  Filename: 
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—  %Z%  Delta  Date: 

—  %Z%  eurrent  Release: 
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Gary  Kamsickas,  Bob  erispen,  et  al. 
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—  Purpose; 

This  package  specifies  types  for  messages  which  are  output  only 

—  by  the  Propulsion  segment.  Other  packages 

that  include  types  that  may  be  sent  by  this  segment  include 

—  Control^Types,  Moving_Model_Types,  Globa l_Message_Types  and 
Service__Function_Types . 

—  Adaptation: 

—  The  section  containing  the  aircraft/simulator  specific  types  must  be 

—  modified  to  match  the  requirements  of  the  aircraft  being  simulated 

or  . 

—  the  requirements  for  the  simulator.  As  a  general  rule,  the  contents 
of  the  section  containing  reusable  types  will  not  need  to  be 

—  modified.  The  representation  specs  in  the  private  part  are  designed 
to  require  little  or  no  modification. 

with  Base_Types; 

with  Engineering_Units; 

with  Global__Message_Types; 

package  Propulsion_Output_Interface_Types  is 


_ ★  * 

— /  10.8  Propulsion  Output  Interface  Types  * 

_ ★  ♦ 
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— /  10.8.1  Aircraft /Simulator  Specific  Propulsion  Types 

—  — ★ 


—  Declare  all  D/Os  in  the  flight  station  that  this  segment  will 

—  turn  on  or  off 

type  Propulsion_Discrete_Outputs  is  ( 

EEC_Caution_Light, 

BUC_Caution_Light, 

JFS_Run_Light , 

Hyd_Oil_Pressure_Warning_Light, 

Engine_Warning_Light , 

Engine_Fire_Warning_Light, 

Overheat_Caut ion_Light , 

EPU_Generator_Fail_Light, 

EPU_Pmg_Fail_Light , 

Main_Generator_Fail_Light, 

EPU_Run_Light , 

EPU_Hydrazn_Light , 

EPU_Air_Light, 

EPU  Fired) ; 


—  ^  ★ 

— /  10.8.2  Aircraft /Simulator  Reusable  Propulsion  Types 

_ ★ 


type  Engine_Inlet_Area_Array  is 

array  (Global_Message_Types .Aircraft_Engine) 
of  Engineering_Units .Normalized; 

— 0.0  -  fully  closed 
— 1.0  =  fully  opened 

type  Temperature_Pressure_Data  is 
record 

Temperature  :  Engineer ing_Units.Degrees_C; 
Pressure  :  Engineering_Units.PSI; 
end  record; 
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type  Engine_Temperature_Pressure_Array  is 

array  (Global_Message_Types . Aircraft_Engine) 
of  Temperature_Pressure_Data; 

type  Coinpressor_Data  is 
record 

Inlet_Fan_Speed  : 

Low_Speed_Compres£or_Speed  : 
High_Speed_Compressor_Speed  : 
end  record; 

type  Engine_Compressor_Data_Array  is 

array  (Global_Message_Types . Aircraft_Engine) 
of  Compressor_Data; 

type  Engine_Vibration_Characteristics_Array  is 
array  (Global_Message_Types .Aircraft_Engine) 
of  Global_Message_Types . Vibration_Characteristics; 

type  Engine_Turbine_Data  is 
record 

Turbine_Fan_Speed  :  Engineering_Units.RPM; 

Turbine_Inlet_Temperaturfe  ;  Engineering_Units .Degrees_C; 
end  record; 

type  Engine_Turbine_Data_Array  is 

array  (Global_Message_Types.Aircraft_Engine) 
of  Engine_Turbine_Data; 

type  Engine_Thrust_Data  is 
record 

Thrust  :  Engineering_Units. Pounds; 

Thrust_Reverser_Position  ;  Engineering_Units .Normalized; 
— 0.0  =  fully  retracted 
— 1.0  =  fully  extended 
end  record; 

type  Engine_Thrust_Data_Array  is 

array  (Global__Message_Types.Aircraft_Engine) 
of  Engine  Thrust_Data; 


Engineering_Units .RPM; 
Engineering_Units . RPM; 
Engineering_Units . RPM; 
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type  Fired_State  is  (Fired 

type  Fired_Array  is  array 
of  Fired  State; 


,  Not_Fired) ; 

(Global_Message_Types.Aircraft_Engine) 


type  Engine_Gear_Data  is 
record 

Accessory_Gearbox_Speed 
Constant_Drive_Speed 
PTO_Shaft_Speed 
end  record; 


Engineering_Units . RPM, 
Engineer ing_Units . RPM, 
Engineering_Unit s . RPM, 


type  Engine_Gear_Data_Array  is 

array  (Global_Message_Types .Aircraft_Engine) 
of  Engine_Gear_Data; 


type  APU_Data  is 
record 

Actual_Fuel__Flow  :  Engineering_Units.Lbs_Per_Hour; 

Shaft_Speed  :  Engineering_Units .RPM; 

Exhaust_Gas_Temperature  :  Engineering_Units.Degrees_C; 

Oil  :  Global_Message_Types.Fluid_Characteristics; 

Bleed_Air  ;  Temperature_Pressure_Data; 

end  record; 


type  APU_Data_Array  is  array  (Global_Message_Types.Aircraft_APU) 
of  APU  Data; 


type  Fuel_Flow_Array  is 

array  (Global_Message_Types . Aircraft_Engine) 
of  Engineering  Units. Lbs  Per  Hour; 


type  Engine_Nozzle_Data  is 
record 

Nozzle_Area 
— 0.0  =  fully  closed 
— 1.0  -  fully  opened 
Exhaust_Gas_Temperature 
EPR 

end  record; 


Engineering_Units . Normalized; 


Engineering_Units . Degrees_C; 
Base  Types. Float  32; 
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type  Engine_Nozzle_Data_Array  is 

array  (Global_Message_Types . Aircraft_Engine) 
of  Engine_Nozzle_Data; 

type  Engine_Fluid_Characteristics_Array  is 

array  (Global_Message_Types . Aircraf t_Engine) 
of  Global_Message_Types .  Fluid_Characterist ics ; 

type  Propulsion_Hydraulic_Coinponent_Flow_Array  is 

array  (Global_Message_Types .Propulsion_Hydraulic_Component ) 
of  Engineering__Units .  Gal_Per_Min; 

Nuinber_Of_Propulsion_Discrete_Outputs  :  constant 

Propulsion_Discrete_Outputs'pos  (Propulsion_Discrete_Outputs'  last) 
Propulsion_Discrete_Outputs'pos  (Propulsion_Discrete_Outputs' first) 

+  1; 


— /  10.8.3  Propulsion  Segment  Output  Records 

^  — 


— ***************Punction: 
_ ★ 

— /  10.8.3.1  Engine  Inlet 


type  Engine_Inlet_System_Quarter_Rate  is 
record 

Engine_Inlet_Area  :  Engine_Inlet_Area_Array; 

“FS,  lOS 

Engine_Inlet_Temperature_Pressure  :  Engine_Temperature_Pressure_Array 

— FS, lOS 

end  record; 


— ★*★**★★ ★★★★★★♦★pynction: 
_ ★ 
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— /  10.8.3.2  Core  Engine 


type  Core_Engine_Half_Rate  is 
record 

Engine_Compressor 
Engine_Probes 
Engine_Vibration 
Engine_Turbine 
end  record; 


Engine_Compressor_Data__Array;  — FS,  IOS,PHC 
Engine_Temperature_Pressure_Array;  — FS 
Engine_Vibration_Characteristics_Array; — PHC 
Engine_Turbine_Data_Array;  — FS, IOS,PHC 


— ♦************ir*pujjction: 

— /  10.8.3.3  Thrust  Generation 

—  — ★ 


type  Thrust_Generation_Quarter_Rate  is 
record 

Engine_Thrust  :  Engine_Thrust_Data_Array; — FD,  lOS,  PHC 
end  record; 

—  See  10.8.3.2  above  for  definition  of  Fired__Array 


- ***************PUJ^CtiQJ^. 

— /  10.8.3.4  Starting  System 


— SEND-ON-CHANGE  ONLY 

—  See  10.8.3.2  above  for  definition  of  Fired_Array 


_ ★ 

— /  10.8.3.5  Engine  Bleed  Air  System 

_ ★ 


type  Bleed__Air_System_Quarter_Rate  is 
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record 

Engine_Bleed_Air 
Engine_An t i_I c ing 
end  record; 


Engine_Teinperature_Pressure_Array;  — FS,  lOS 
Engine  Temperature_Pressure  Array;  — FS,  lOS 


— ♦****★****♦★*★ *Funct ion : 

— /  10.8.3.6  Transmission  System 

—  —  ★ 


type  Transmission_System_Quarter_Rate  is 
record 

Engine_Gear  :  Engine_Gear_Data_Array;  — FS 

end  record; 


— ♦★★★★★★★♦★♦★♦♦★Function: 


— /  10.8.3.7  Auxiliary  Power  Unit  System 


type  Auxiliary_Power_Unit_Quarter_Rate  is 
record 

APU  :  APU_Data_Array;  — FS,  PHC,  lOS 

end  record; 


— ★★★★★★★★★★★★★★★Function; 

_ ★ 

— /  10.8.3.8  Engine  Fuel  System 

—  — ★ 


type  Engine_Fuel_System_Quarter_Rate  is 
record 

Actual_Engine_Fuel_Flow  :  Fuel_Flow_Array;  — FS,  lOS 
end  record; 


— ★★★★★★★★★★★★★★★Function: 
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— /  10.8.3.9  Engine  Exhaust  System 


type  Engine_Nozzle_Half_Rate  is 
record 

Engine_Nozzle  :  Engine_Nozzle_Data_Array; 
end  record; 


— FS 


— ★*★*★★***★*★* ♦♦Function : 

— /  10.8.3.10  Engine  Oil  System 


type  Engine_Oil_System_Eighth_Rate  is 
record 

Engine_Oil  :  Engine_Fluid_Characteristics_Array;  — FS,IOS 
end  record; 


.★★★★♦★★★★★★♦★★★Function: 

•/  10.8.3.11  Propulsion  Support 

.  it 


type  Propulsion_Support_Sixteenth_Rate  is 
record 

Electrical_Loads  :  Global_Message_Types. 

Aircraft_Electrical_Bus_Load_Array;  — FS 
Hydraulic_Conponent_Flows  :  Propulsion_Hydraulic_Component_Flow_Array;  — FS 
end  record; 

—  SEND-ON-CHANGE 


—  Depending  on  the  implementation,  this  segment  will  either  send  a 

—  number  of  these  messages: 


type  Propulsion_Discrete_Output_And_State  is 
record 

Name  :  Propulsion_Discrete  Outputs; 
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State  :  Base_Types.Discrete_State; 
end  record; 


—  ...or  it  will  collect  the  discretes  into  an  array; 

subtype  Propulsion_Discrete_Output_Count  is 
Base_Types . unsigned_Integer_32 
range  1. .Number_Of_Propulsion_Discrete_Outputs; 

type  Propulsion_Discrete_Output_Array  is  array  { 
Propulsion_Discrete_Output_Count)  of 
Propulsion_Discrete_Output_And_State; 


—  ...and  send  the  ones  which  have  changed  in  one  of  these  messages 

type  Propulsion_Discrete_Output_List  is 
record 

Number_Of__DOs  :  Propulsion_Discrete__Output__Count; 
Discrete_Outputs  :  Propulsion_Discrete__Output_Array; 
end  record; 

—  See  Control_Types  for  responses  to  lOS 


* 

— /  10.8.4  Propulsion  Representation  Specs 

_ ★ 

private 


—  Declarations  to  make  representation  specs  more  readable 

Bytes  :  constant  8;  —  Bits  per  byte 

Byte_Size  :  constant  1  *  Bytes; 

Word_Si2e  :  constant  4  *  Bytes; 

Number_Of_Engines  :  constant 

Global_Message_Types . Aircraf t_Engine' pos  ( 
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Global_Message_Types.Aircraft_Engine'last)  - 
Global_Messa9e_Types . Aircraf t_Engine' pos  ( 
Global_Message_Types.Aircraft_Engine' first)  +  1; 

—  10.8.3.1 

Engine_Inlet_Area_Array_Si2e  :  constant 
Number_Of_Engines  *  Word_Si2e; 
for  Engine_Inlet_Area_Array' si2e  use 
Engine_Inlet_Area_Arr<?y_Si2e; 

for  Temperature_Pressure_Data  use 
record 

Temperature  at  0  *  Word_Si2e/Bytes  range  0. .Word_Si2e-l 
Pressure  at  1  *  Word_Si2e/Bytes  range  0 . . Word_Si2e-l 
end  record; 

Temperature_Pressure_Data_Size  :  constant  := 

2  *  Word_Si2e; 

for  Temperature_Pressure_Data' si2e  use 
Temperature_Pressure_Data_Size; 

Engine_Temperature_Pressure_Array_Si2e  :  constant  := 
Temperature_Pressure__Data__Si2e  *  Number__Of_Engines; 
for  Engine_Teraperature_Pressure__Array' site  use 
Engine_Temperature_Pressure_Array_Size; 

for  Engine_Inlet_System_Quarter__Rate  use 
record 

Engine_Inlet_Area 
at  0 

range  0. .Engine_Inlet_Area_Array_Si2e-l; 
Engine_Inlet_Temperature_Pressure 

at  Engine_Inlet_Area_Array_Si2e /Bytes 
range  0. .Engine_Temperature_Pressure_Array_Si2e-l; 
end  record; 

for  Engine_Inlet_System_Quarter_Rate' size  use 
Engine_Inlet_Area_Array_Size  + 
Engine_Temperature_Pressure_Array_Size; 

—  10.8.3.2 

for  Compressor_Data  use 
record 
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Inlet_Fan_Speecl 

at  0  *  Worcl_Size/Bytes  range  0.  .Word_Si2e-l; 
Low_Speed_Compressor_Speed 

at  1  *  Word_Size/Bytes  range  0. . Word_Size-l; 
High_Speed_Coinpressor_Speed 

at  2  *  Word_Size/Bytes  range  0. . Word_Size-l; 
end  record; 

Compressor_Data_Size  ;  constant  :=*  3  *  Word_Si2e; 
for  Comp ressor_Data' size  use  Compressor_Data_Size; 

Engine_Compressor_Data_Array__Si2e  :  constant  :  = 
Compressor_Data_Size  *  Nuinber_Of_Engines; 
for  Engine_Compressor_Data_Array' size  use 
Engir e_Compressor_Data_Array_Size; 

ViDration_Characteristics_Size  :  constant  :» 

Global_Message_Types . Vibration_Characteristics_Si2e; 

Engine_Vibration_Characteristi cs_Array_Si2e  :  constant  ;= 
vibration_Characteristics__Si2e  *  Number_Of_Engines; 
for  Engine_Vibration_Characteristics_Array' size  use 
Engine_Vibration_Characteristics_Array_Si2e; 

for  Engine_Turbine_Data  use 
record 

Turbine_Fan_Speed 

at  0  *  Word_Size/Bytes  range  O..Word_Size-l; 
Turbine_Inlet_Temperature 

at  1  *  Word_Size/Bytes  range  0. .Word_Size-l; 
end  record; 

Engine_Turbine_Data__Size  :  constant  :=  2  *  Word_Size; 
for  Engine_Turbine_Data' size  use  Engine_Turbine_Data_Size; 

Engine_Turbine_Data_Array_Size  :  constant  := 
Engine_Turbine_Data_Size  *  Number_Of_Engines; 
for  Engine_Turbine_nata_Array'  size  use 
Engine_Turbine_Data_Array_Size; 

for  Core_Engine_Half_Rate  use 
record 

Engine_Compressor 
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at  0 

range  0.  .Engine_Compressor_Data_Array_Si2e-l; 

Eng ine_P robes 

at  Engine_Compressor_Data_Array__Size/Bytes 
range  0.  . Engine_Temperature_Pressure_Array_Si2e-l ; 
Engine_Vibration 

at  Engine_Compressor_Data_Array_Si2e/Bytes  + 
Engine_Temperature_Pressure_Array_Size /Bytes 
range  0. . Engine_Vibration_Characteristics_Array_Size-l 
Engine_Turbine 

at  Engine_Compressor_Data_Array__Size/Bytes  + 

Engine_Temperature_Pressure_Array_Size/Bytes  + 
Engine_Vibration_Characteristics_Array_Si2e/Bytes 
range  0.  .Engine_Turbine_Data_Array_Si2e-l; 
end  record; 

for  Core_Engine_Half_Rate' size  use 

Engine_Compressor_Data_Array_Size  + 
Engine_Temperature_Pressure_Array_Size  + 
Engine_Vibration__Characteristics_Array_Si2e  + 
Engine_Turbine_Data_Array_Size; 

—  10.8.3.3 

for  Engine_Thrust_Data  use 
record 
Thrust 

at  0  *  Word_Size/Bytes  range  0. .Word_Size-l; 
Thrust_Reverser_Position 

at  1  *  Word_Si2e/Bytes  range  0. . Word_Size-l; 
end  record; 

Engine_Thrust_Data_Size  :  constant  :=  2  *  Word_Size; 
for  Engine_Thrust_Data' size  use  Engine_Thrust_Data_Size; 

Engine_Thrust_Data_Array_Size  :  constant  :  = 
Engine_Thrust_Data_Size  *  Number_Of_Engines; 
for  Engine_Thrust_Data_Array' size  use 
Engine_Thrust_Data_Array_Size; 

for  Thrust_Generation_Quarter_Rate' size  use 
Engine_Thrust_Data_Array_Size; 

Fired  State  Size  :  constant  :•=  8; 
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for  Fired_State' size  use  Fired_State_Size; 

for  Fired_Array' size  use 

Fired_State_Size  *  Nuinber_Of_Engines; 

—  10.8.3.5 

for  Bleed_Air_System_Quarter_Rate  use 
record 

Engine_Bleed_Air 
at  0 

range  0. .Engine_Temperature_Pressure_Array_Size-l; 
Engine_An t i_I c ing 

at  Engine_Temperature_Pressure_Array_Size/Bytes 
range  0. .Engine_Temperature_Pressure_Array_Size-l; 
end  record; 

for  Bleed_Air_System_Quarter_Rate' size  use 

2  *  Engine_Teinperature_Pressure_Array_Size; 

—  10.8.3.6 

for  Engine_Gear_Data  use 
record 

Accessory_Gearbox_Speed 

at  0  *  Word_Size/Bytes  range  0. .Word_Si2e-l; 
Constant_Drive__Speed 

at  1  *  Word_Size/Bytes  range  0. . Word_Size-l; 
PTO_Shaft_Speed 

at  2  *  Word_Size /Bytes  range  0. .Word_Size-l; 
end  record; 

Engine_Gear_Data_Si2e  :  constant  :* 

3  *  Word_Size; 

for  Engine_Gear_Data' size  use 
Eng i ne_Ge a r_Da t  a_S i z e ; 

Engine_Gear_Data_Array_Si2e  :  constant  :* 
Engine_Gear_Data_Size  *  Number_Of_Engines; 
for  Engine_Gear_Data_Array' size  use 
Engine_Gear_Data_Array_Size; 

for  Transinission_Systein__Quarter_Rate'  size  use 
Engine_Gear_Data_Array_Size; 
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—  10.8.3.7 

Nurober_Of_APUs  :  constant 

Global_Message_Types . Aircraf t_APU' pos  { 
Global_Message_Types.Aircraft_APU' last)  - 
Global_Message_Types .Aircraf t_APU' pos  ( 

Global_Message_Types .Aircraft_APU' first)  +  1; 

Fluici_Characteristics_Size  :  constant  :  = 

Global_Message_Types .  Fluici_Characteristics_Size; 

for  APU_Data  use 
record 

Actual_Fuel_Flow 

at  0  *  Word_Si2e/Bytes  range  0. .Word_Si2e'l; 

Shaft_Speed 

at  1  *  Word_Si2e /Bytes  range  0. .Word_Si2e-l; 
Exhaust_Gas_Temperature 

at  2  *  Word_Si2e/Bytes  range  0. .Word_Si2e-l; 

Oil 

at  3  *  Word__Si2e /Bytes  range  0.  .Fluid__Characteristics_Si2e-l 
Bleed_Air 

at  3  *  Word_Si2e/Bytes  +  Fluid_Characteristics_Si2e/Bytes 
range  0. ,Temperature_Pressure_Data_Si2e-l; 
end  record; 

APU_Data_Si2e  :  constant  :* 

3  *  Word_Si2e  + 

Temperature_Pressure_Data_Si2e  + 

Fluid_Characteristics_Si2e; 
for  APO_Data' size  use  APU_Data_Size; 

APU_Data_Array_Size  :  constant  := 

APU_Data_Size  *  Number_Of_APUs; 
for  APO_Data_Array' size  use  APU_Data_Array_Size; 

for  Auxiliary_Power_Unit_Quarter_Rate' size  use  APU_Data_Array_Si2e 

—  10.8.3.8 

Fuel_Flow_Array_Size  :  constant 
Word_Size  *  Nuinber_Of_Engines; 
for  Fuel_Flow_Array' size  use  Fuel_Flow_Array__Si2e; 
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for  Engine_Fuel_System_Quarter_Rate' size  use  Fuel_Flow_Array_Size; 
—  10.8.3.9 

for  Engine_Nozzle_Data  use 
record 

Nozzle_Area 

at  0  *  Word__Size /Bytes  range  0.  .Word_Size-l; 
Exhaust_Gas_Teinperature 

at  1  *  Word_Size/Bytes  range  0. .Word_Size-l; 

EPR 

at  2  *  Word_Size/Bytes  range  0. .Word_Size-l; 
end  record; 

Engine_Nozzle_Data_Size  :  constant  :* 

3  *  Word_Size; 

for  Engine_Nozzle__Data' size  use  Engine_Nozzle_Data_Size; 

Engine_Nozzle_Data_Array_Size  :  constant  :* 
Engine_Nozzle_Data_Size  *  Nuinber__Of_Engines; 
for  Engine_Nozzle__Data_Array' size  use 
Engine_Noz2le_Data_Array_Size; 

for  Engine_Nozzle_Half_Rate' size  use 
Engine_Nozzle_Data_Array_Size; 

--  10.8.3.10 

Engine_Fluid_Characteristics_Array_Size  :  constant  := 
Fluid_Characteristics_Size  *  Nuinber_Of_Engines; 

for  Engine_Fluid_Characteristics_Array' size  use 
Engine_Fluid_Characteristics_Array_Size; 

for  Engine_Oil_System_Eighth_Rate' size  use 
Engine_Fluid_Characteristics_Array_Size; 


--  10.8.3.11 

Nuinber_Of_Propulsion_Hydraulic_Components  :  constant  :» 

Global_Message_Types . Propulsion_Hydraulic_Component '  pos  ( 
Global_Message_Types .  Propulsion_Hydraulic_Component '  last)  - 
Global_Message_Types  .Propulsion_Hydraulic_Component '  pos  ( 
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Global_Message_Types.Propulsion_Hydraulic_Component' first)  +  1 

Propulsion_Hydraulic_Component_Flow_Array_Size  :  constant  := 
Word_Size  *  Number_Of_Propulsion_Hydraulic_Components; 

Aircraft_Electrical_Bus_Load_Array_Size  :  constant  :* 

Global_Message_Types.Aircraft_Electrical_Bus_Load_Array_Size; 

for  Propulsion_Support_Sixteenth_Rate  use 
record 

Elect rical_Loads 
at  0 

range  0. .Aircraft_Electrical_Bus_Load_Array_Size-l; 

Hydr  au  1  i  c_Componen  t__F  lows 

at  Aircraft_Electrical_Bus_Load_Array_Size/Bytes 
range  0. .Propulsion__Hydraulic_Component_Flow_Array_Size-l; 
end  record; 

for  Propulsion_Support_Sixteenth_Rate' size  use 
Aircraft_Electrical_Bus_Load_Array_Size  + 

P  r  opu  1  s  i  on_Hydr  aul  i  c_Component_Fl  ow_Ar  ray_S  i  ze ; 

Propulsion_Discrete_putput_And_State_Size  :  constant  :=  2  *  Bytes 
for  Propulsion_Discrete_Output_And_State' size  use 
Propulsion_Discrete_Output_And_State_Size; 

Propulsion_Discrete_Output_Array_Size  :  constant  := 
Propulsion_Di5crete_0utput_And_State_Size  * 
Number_Of_Propulsion_Discrete_Outputs; 
for  Propulsion_Discrete_Output_Array' size  use 
Propul sion_Discrete_Output_Array_Size; 

for  Propulsion_Discrete_Output_List  use 
record 

Nuinber_Of_DOs  at  0 

range  0. .Word_Size-l; 

Discrete_Outputs  at  Word_Size/Bytes 

range  0 . . 

Propulsion_Discrete_Output_Array_Size-l; 

end  record; 

for  Propul sion__Discrete_Output_Li St' size  use 

Word_Size  +  Propulsion_Discrete_Output_Array_Size; 
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end  Propulsion_Output_Interface_Types; 
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unit  Name: 
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%z% 

Source  Pathname: 

%P% 

%z% 

Unit  Type: 

Package  Spec  (no  body) 

%z% 

unit  ID: 

(tbd) 

%z% 

Author: 

Gary  Kamsickas,  Bob  erispen 

%z% 

Date  of  Origin: 
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%z% 

sees  Filename: 
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Delta  ID: 
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Current  Release: 

%R% 

—  Purpose: 

—  This  package  specifies  all  the  message  objects  which  are  sent  by  the 

—  Propulsion  segment. 

—  Adaptation: 

—  The  first  step  in  adaptation  is  to  determine  which  of  the  functions 
in  this  segment  will  not  be  performed,  based  on  simulator 

requirements. 

—  The  messages  associated  with  these  functions  need  not  be  sent,  and 
should  therefore  be  deleted  or  commented  out. 

—  Each  message  declaration  is  followed  by  a  comment  line  containing 

—  "Destination:"  and  the  abbreviations  of  the  segment (s)  which  receive 
this  message.  These  comments  should  be  modified  to  account  for 

(a)  the  presence  or  absence  of  other  segments,  and  (b)  the 
requirements 

—  of  the  other  segments  for  data.  For  example,  if  segment  X  is  absent, 
then  the  notation  that  segment  X  is  a  destination  of  a  given 

—  message  should  be  removed.  Similarly,  when  segment  Y  does  not 
require 

—  the  data  in  a  given  message,  then  the  notation  that  segment  Y  is  a 

—  destination  for  that  message  should  be  removed. 

—  When  the  segment  abbreviations  have  all  been  removed-’ f or  a  message, 
it  is  clear  that  this  message  need  not  be  sent,  and  the  message 

—  object  declaration  itself  may  be  commented  out  or  deleted. 

with  Propulsion_Output_Interface_Types; 
with  Control_Types; 
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package  Propulsion_Output_Interface  is 


— /  10.9  Propulsion  Output  Interface  * 

_ *  ★ 


— ★★★★★★★★★★★★★★★Punction: 

* 

— /  10.9.1  Engine  Inlet  System 


Engine_Inlet_System_Quarter_Rate_Outputs  : 
Propulsion_Output_Interface_Types. 
Engine_Inlet_System_Quarter_Rate; 

—  Destination:  FS,  lOS 

— ★★★★★★★★★★★★★♦★Punction: 

_ * 

— /  10.9.2  Core  Engine 


Core_Engine_Half_Rate_Outputs  ; 

Propul sion_Output_Int erf ace_Types. 
Core_Engine_Half_Rate; 

—  Destination:  FS,  lOS,  PHC 


— ***★*★★*  *******p^fjct  ion: 
_ ★ 


— /  10.9.3 


_ * 


Thrust  Generation 
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Thrust_Generation__Quarter__^Rate_Outputs  . 
Propulsion_Output_Interface_Types. 
Thrust  Generation_Quarter_Rate; 


— •  Destination:  ENV,  FD»  FS|  lOS,  PHC 


— SEND-ON-CHANGE  OUTPUTS 
Afterburner_Fireci  : 

Propul sion_Output_Interface^Types . 

Fired_Array; 

—  Destination:  ENV,  FD,  FS,  PHC 


_ *★♦***★*★ ******Funct ion: 

—  —  ★ 

— /  10.9.4  Starting  System 

—SEND-ON-CHANGE  OUTPUTS 
Engine_Fired  : 

P  r opu 1 s i on_Ou tpu t _I n t e  r  f  ace_Type s . 
Fired_Array; 

—  Destination:  FD,  FS,  PHC 


— ★♦*★***★ ★★♦★♦♦♦Function; 

_ ★ 

— /  10.9.5  Engine  Bleed  Air  System 

—  — ★ 


Engine_Bleed_Air__System_Quarter_Rate_Outputs 

Propulsion_Output__Interface_Types. 

Bleed_Air_System_Quarter__Rate; 
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—  Destination;  FS,  lOS 


— /  10.9.6  Transmission  System 

Transmission_System_Quarter_Rate_Outputs  : 
Propulsion_Output_lnterface_Types. 
Transmission_System_Quarter_Rate; 

—  Destination:  FD,  FS 


— /  10.9.7  Auxiliary  Power  Unit  System 

Auxiliary_Power_Unit_System_Quarter_Rate_Outputs 

Propulsion_Output_Interface_Types. 

Au  X i 1 i a r y_P owe  r_Un i t _Qua r t e  r_Ra t e ; 

—  Destination:  FS,  IOS,PHC 


—  ***************py^nctioTi: 

_ ★ 

— /  10.9.8  Engine  Fuel  System 


Engine_Fuel_System_Quarter_Rate_Output  : 
Propulsion__Output_Interface_Types. 
Engine_Fuel_System__Quarter_Rate; 


Destination: 


FS,  lOS 
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— /  10.9.9  Engine  Exhaust  System 


Engine_Exhaust_System_Half_Rate_Output  : 
Propulsion_Output_Interface_Types. 
Engine_Nozzle_Half_Rate; 

—  Destination  :  FS 


— **********.****Function: 

— /  10.9.10  Engine  Oil  System 

—  ^  * 


Engine_Oil_System_Eighth_Rate_Output 
P  r opu 1 s i on_0u t put_Int e  r f ace_Types . 
Engine_Oil__System_Eighth_Rate; 


—  Destination:  FS,  lOS 


— ♦♦♦★♦★★★★♦★♦★★♦Pujjction: 

_ ★ 

— /  10.9.11  Propulsion  Support 


Propulsion_Support_Sixteenth_Rate_Outputs 
P  r opu 1 s i on_Outpu t_In t  e  r f ace_Types . 
Propul sion_Support_Sixteenth_Rate; 

—  Destination:  FS 


SEND-ON-CHANGE  OUTPUTS 
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Propulsion_Discrete_Output_Change  : 
Propuls ion_Output_Interface_Types . 
Propulsion_Discrete_Output_List; 

—  Destination:  FS 


P  r opu  1  s  i  on_Seginen t _S  imu  1  a t  i  on_S t a t e_Response  : 
Control_Types . 

Segment_Simulation_State_Response; 

—  Destination  :  lOS 


Propulsion_Segment_Training_Mode_Response  : 
Control_Types . 

Segment_Training_Mode_Response; 

—  Destination  ;  lOS 


Propulsion_Performance_Test__Response  : 
Control_Types . 
Performance_Test_Response; 

—  Destination  :  lOS 


Propulsion_Of f_Line_Diagnostic_Response  : 
Control_Types . 

Of f_Line_Diagnostic_Response; 

—  Destination  :  lOS 


Propulsion_Remote_Controlled_Diagnostic_Response 
Control_Types . 

Remote_Controlled_Diagnostic_Response; 

—  Destination  :  lOS 
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Propulsion_On_Line_Diagnostic_Response 

Control_Types. 

On_Line_Diagnostic_Response; 


—  Destination  :  lOS 


Propulsion_Scoring_Response  : 
Control_Types. 
Scoring_Response; 

—  Destination  :  lOS 


end  Propul sicn_Output  Interface; 
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—  %Z%  Unit  Name: 

—  %Z%  Source  Pathname: 

—  %Z%  Unit  Type: 

—  %Z%  Unit  ID: 

—  %Z%  Author: 

—  %Z%  Date  of  Origin: 

—  %Z%  sees  Filename: 

—  %Z%  Delta  ID: 

—  %Z%  Delta  Date: 

—  %Z%  eurrent  Release: 


Navigation_eommunication_Output_Interface_Types 

%P% 


Package  Spec  (no  body) 

(tbd) 

Gary  Kamsickas,  Bob  erispen,  et  al. 

3  August  1993 

%M% 

%I% 


%G% 
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—  Purpose: 

This  package  specifies  types  for  messages  which  are  output  only 
by  the  Navigation_Gommunication  segment.  Other  packages 
that  include  types  that  may  be  sent  by  this  segment  include 

—  Control_Types,  Moving_Model_Types,  Global_Message_Types  and 
Service_Function  Types. 


—  Adaptation: 

—  The  section  containing  the  aircraft/simulator  specific  types  must  be 

—  modified  to  match  the  requirements  of  the  aircraft  being  simulated 
or 

—  the  requirements  for  the  simulator.  As  a  general  rule,  the  contents 
of  the  section  containing  reusable  types  will  not  need  to  be 

—  modified.  The  representation  specs  in  the  private  part  are  designed 
to  require  little  or  no  modification. 


with  Base_Types; 

with  Engineering_Units; 

with  Global_Message_Types; 


package  Navigation_Communication_Output_Interface_Types  is 


—  ★  * 

— /  10.10  Navigation/Communication  Output  Interface  Types  * 

— *  * 
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— /  10.10.1 

—  / 


Aircraft/Simulator  Specific 

Navigation /Communication  Types 


—  Number  of  UHF,  VHF  and  Guard  radios  in  the  aircraft 

Max_UHF_Radios  :  constant  :=  1; 

Max_VHF_Radios  :  constant  :=  1; 

Max_Guard_Radios  :  constant  :■=  1; 

—  Maximum  length  of  a  radio  station  call  sign  in  this  simulation 

Max_ID_Length  :  constant  6; 

—  Maximum  destinations  in  the  simulation  database 
Max  Destinations  :  constant  :=  10; 


—  How  many  (and  which)  crew  stations  have  TACANs 

subtype  TACAN_Crew_Stations  is  Global_Message_Types.Crew_station  range 
Global_Message_Types . Pilot . . Global_Message_Types .Pilot; 


—  How  many  (and  which)  crew  stations  have  AHRSs 

subtype  AHRS_Crew_S tat ions  is  Global_Message_Types .Crew_Station  range 
Global_Message_Types . Pilot . . Global_Message_Types . Pilot; 


—  Declare  all  D/Os  in  the  flight  station  that  this  segment  will 

—  turn  on  or  off 


type  Navigation_Communication_Discrete_Outputs  is  ( 


Compa  s  s_Wa  rn ing_F lag. 

— FS 

P o we r_Ade quae y _I ndi c a t o r , 

— FS 

Accelerometer_Valid, 

— FS 

Attitude_Warning_Flag, 

— FS 

Coarse_Al ign_Light_Enable , 

— FS 

Fine_Align_Light_Enable, 

— FS 

Gyro_Valid, 

— FS, 

FC 

INS_Attitude_Valid, 

1 

1 

CO 

FC 

N AV_Re  a  dy _L i gh t _En ab 1 e , 

— FS 

Platform_Heading_Warning, 

1 

1 

CO 

FC 

INS_Navigation_Valid, 

--FS, 

FC 

Navigation_Warning_Horn_Enable, 

~FS 

WPN,RDR,  EW 


WPN,RDR,EW 
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Low_Altitude_Warning,  — FS 

RDR_Alt_Sef_Test_Fail,  — FS 

Glideslope_Capture,  — FS 

Glideslope_Valid,  — lOS,  FS, 

ILS_Audio_Enable,  — FS 

Inner_Beacon_Light_Enable,  — FS 

Localizer_Capture_Flag,  — FS 

Localizer_Valid,  — FS 

Mar)cer_Beacon_Audio_Enable,  — FS 

Middle_Beacon_Light_Enable,  — FS 

Outer_Beacon_Light_Enable,  — FS 

TACAN_A_A_Re  C ,  — FS 

TACAN_A_A_T_R,  — FS 

TACAN_Receive,  — FS 

TACAN_T_R,  — FS 

Power_Of f_Warning,  — FS 

TACAN_To_From_Indicator,  — FS 

TACAN_Transmitting,  — EW,  RDR 

TACAN  Self  Test  Fail,  --FS 


TACAN_Audi o_Enable , 

TACAN_Be  a  r i ng_Va 1 i d , 
TACAN_Range_Valid, 

T AC AN_T  o_F  r  om_Ou  t  _0  f _V i e w , 

TACAN_Range_Shu 1 1  e  r , 

UHF_Guard_Valid, 

UHF_Receive_Enable, 

Guard_Receive_Enable, 

UHF_Transmit_Enable, 

VHF_Re c e i ve_E n ab 1 e , 
VHF_Transmit_Enable, 

Mi s  s i on_Launch_Tone_Enable , 

Threat_Warning_Tone_Enable, 

IFF_Caution_Light, 

IFF_Test_Light_Enable, 

IFF_Transmitting, 

ADC_Light_Enable, 

CADC_Valid, 

Le_F 1 ap s_L i gh t _En ab 1 e , 
Master_Caution_Light_Enable, 
Stby_Gains_Light_Enable, 
Takeoff_Landing_Config_Warning, 


FC 
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Radio_Transmitting_UHF,  — RDR,  EW 

Raciio_Transmitting_VHF,  — RDR,  EW 

IFF_Mode_4_Tone_Enable,  — FS 

Mode_4_Reply_Light_Enable,  — FS 

Angle_Of_Attack_Lights_Red,  — FS 

Angle_Of_Attack_Lights_AiTiber,  — FS 

Angle_Of_Attack_Lights_Green,  — FS 

Stall_Warning_Enable,  — FS,  FC 

Alt_Pneu_Hide_Flag, 

AD I_0 f f _H i de_F 1 ag , 

ADI_Aux_Hide_Flag, 

ADI_Glideslope_Hide_Flag, 

ADI_Localizer_Hide_Flag, 

HSI_Deviation_Hide_Flag, 

HSI_DME_Center_Shutter_Hide, 

HSI_Off_Hide_Flag, 

HSI_To_Arrow_Flag, 

HSI_From_Arrow_Flag, 

Marker_Beacon_Light , 

S t an dby_AD I_0 f f _H i de_F 1 ag , 

Avionics_Caution_Warning_Light, 

Radar_Alt_Caution_Warning_Light, 

Equip_Hot_Caution_Warning_Light, 

ADC_Caution_Warning_Light, 

CADC_Caution_Warning_Light) ; 


—  —  ★ 

— /  10.10.2  Aircraft /Simulator  Reusable 

— /  Navigation/Communication  Types 

_ ★ 


— /  10.10.2.1  AHRS  Types 

_ ★ 


type  AHRS_Indicator_Data  is 
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record 

AHRS_Indicated_Attitud€  :  Engine€ring_Units.Angular_Position_Coenpat\ents; — FS 
AHRS_Magnetic_Heading  :  Engineering_Units. Degrees;  — FS,EW,RDR 

AHRS_Gyro_Heading  :  Engineering_Units. Degrees;  — FS,EW,RDR 

end  record; 

type  AHRS_Indicator_Data_Array  is  array  (AHRS_Crew_Stations) 
of  AHRS_Indicator_Data; 

_ ★ 

— /  10.10.2.2  INS  Types 

ir 

_^******-Ar-*^'<r*^***’********** 

subtype  Destination_Type  is  Base_Types.Unsigned_Integer_16  range 
1. .Max_Destinations; 

subtype  Waypoint_Display_Data_Count  is 

Base_Types.Unsigned_Integer_16  range  1.. 

Global_Message_Types  .Maximum_Nuinber_Of_Waypoints; 

type  Waypoint_Display_Data  is 

array  (Waypoint_Display_Data_Count)  of  Base_Types.Sim_Boolean; 
type  INS_Position_Update_Type  is  (HUD,  Radar) ; 

— /  10.10.2.3  ILS  And  Radio  Types 

type  Beacon_Type  is  ( 

Outer, 

Middle, 

Inner, 

Back_Course, 

Fan, 

Bone, 

Zone) ; 
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subtype  Call_Sign  is  String 


(l..Max  ID  Length); 


— /  10.10.2.4  TACAN  Types 


type  TACAN_Position_Data  is 
record 

Relative_Bearing  :  Engineering_Units. Degrees; 
Deviation  :  Engineering_Units. Degrees; 

DME_Range_Rate  :  Engineering_Units.Feet_Per_Sec;  - 
DME_Slant_Range  :  Engineering_Units.Feet; 
end  record; 


type  TACAN_Call_Sign_Type  is  (TACAN,  VORTAC) ; 


type  TACAN_Indicator_Data  is 
record 


Selected^Channel 

:  Engineering_Units. Hertz; 

--  FS 

Station_Call_Sign 

:  Call_Sign; 

“  FS 

Ca  1 1_S  i  gn_Type 

:  TACAN_Call_Sign_Type; 

—  FS 

Jamining_Level 

;  Engineering_Units. Decibel; 

—  FS 

end  record; 


type  TACAN_Position_Data_Array  is 

array  (TACAN_Crew_Stations)  of  TACAN_Position_Data; 

type  TACAN_Indicator_Data_Array  is 

array  (TACAN  Crew_Stations)  of  TACAN_Indicator_Data; 


— /  10.10.2.5  UHF/VHF/HF/ Intercom  Types 

_ ♦ 

_ Ir************************ 


type  Radio_Indicator_Data  is 


FC,  FS,  EW,  lOS 
FS,  FC,  lOS 
FS,  lOS 
FS,  IDS 


lOS 
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record 

Radio_Selected_Frequency  :  Engineering_Units. Hertz; 

FS,  lOS 

Tuned_Station_Morse_Code_Call_Sign  :  Call_Sign;  —  FS 

Marker_Beacon_Code  :  Call_Sign;  —  FS 

Noise_Level  :  Engineering_Units .Decibel;  —  FS 

Jamming_Level  :  Engineering_Units. Decibel;  —  FS 

end  record; 

subtype  UHF_Radio_Indicator_Array_Count  is 
Base_Types.Unsigned_Integer_16  range  1 . .Max_UHF_Radios; 
subtype  VHF_Radio_Indicator_Array_Count  is 
Base_Types.Unsigned_Integer_16  range  1. .Max_VHF_Radios; 
subtype  Guard_Radio_Indicator_Array_Count  is 
Base_Types.Unsigned_Integer_16  range  1 . .Max_Guard_Radios; 

type  UHF_Radio_Indicator_Data_Array  is 

array  (UHF_Radio_Indicator_Array_Count)  of  Radio_Indicator_Data; 

type  VHF_Radio_Indicator_Data_Array  is 

array  (VHF_Radio_Indicator_Array_Count)  of  Radio_Indicator_Data; 

type  Guard_Radio_Indicator_Data_Array  is 

array  (Guard_Radio_Indicator_Array_Count)  of  Radio  Indicator  Data; 


_ ★ 

— /  10.10.2.6  Discrete  Types 

—  _ 


Number_Of_Navigation_Conununication_Discrete_Outputs  :  constant  :  = 
Navigation_Conununication_Discrete_Outputs'pos  ( 

Navigation_Conununication_Discrete_Outputs'  last)  - 
Navigation_Coinmunication_Discrete_Outputs'pos  ( 

Navigation_Communication  Discrete_Outputs' first)  +  1; 


^^ititirlriririticitiririririrlritirlrieitiriritiririritiHriflriritiriritirirltit 
_ ♦ 

— /  10.10.3  Navigation/Conununication  Segment  Output  Records 
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— ******* ********Punction: 

— /  10.10.3.1  Attitude  Heading  Reference  System  (AHRS) 


type  AHRS_Quarter_Rate  is 
record 

AHRS_Indicators  :  AHRS_Indicator_Data_Array;  —  FS,EW,RDR 
end  record; 


— ************* **Function: 

_ ★ 

— /  10.10.3.2  Inertial  Navigation  System  (INS) 


type  INS_Half_Rate  is 
record 

INS_Aircraft_Position 
INS_Indicated_Attitude 
Appa  ren t _Wande  r_Angle 
Indicated_Slip 
INS_Drift_Angle 
INS_Ground_Speed 
Sensed_Attitude_Rates 
Sensed_Velocity 
Standby_Attitude 
INS_Pitch_Steering 


:  Engineering_Units.Earth_Position_Components; 

—  WPN,  EW,  FC,  RDR,  FS,  lOS 
;  Engineering_Units . Angular_Position_Components; 
—  FC,  RDR,  FS,  EW,  lOS 
:  Engineering_Units. Degrees; 

—  RDR 

:  Engineering_Units . Radians; 

—  FC,  FS,  RDR 
:  Engineering_Units. Degrees; 

—  FC,  FS,  RDR 
:  Engineering_Units. Knots; 

—  FC,  FS,  RDR 

Engineering_Units.Angular_Velocity_Components; 
--  FS,FC 

Engineering_Units .Linear_Velocity_Components; 
—  FS,  RDR 

Engi neer ing_Un i t s . Angu 1 a r_P os i t i on_Componen t s ; 
—  FC,  FS,  EW 

:  Engineering_Units. Radians; 

“  FS,  FC 
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INS_Roll_Steering 
INS_Windi_Speed 
INS_Wind_Direction 
Sensed_Accelerat ion 
INS_Time_Tag 
INS  Status 


end  record; 
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;  Engineering__Units. Radians; 

—  FS,  FC 

:  Engineering_Units . Knots; 

—  FS 

:  Engineering_Units .Degrees ; 

—  FS 

:  EngineeringjUnit s .  Linear_Accelerat ion_Conqponent s ; 
—  FS 

:  Base_Types . Unsigned_Integer_32 ; 

—  FS 

:  Base_Types.Unsigned_Integer_32; 

—  FS 


type  INS_Quarter_Rate  is 
record 


INS_Course_Deviat ion 

:  Engineering_Units. Degrees; 

"  lOS, 

FS< 

INS  Cross_Track_Distance 

:  Engineer ing_Units . Feet ; 

—  FS 

INS_Desired_Track 

;  Engineering_Units. Degrees; 

—  FS 

INS_True__Heading 

:  Engineering__Units. Degrees; 

—  FS, 

EW 

INS_Magnetic_Headina 

;  Engineering_Units. Degrees; 

—  FS, 

EW 

end  record; 


type  INS_Eighth_Rate  is 
record 

Beacon_Bearing 

—  FS 

Beacon_Range 

—  FS 

Be  ac  on_T ime_De lay 

—  FS 

Bearing_From_Ip_To_Target 
—  FS 

Elevation_From_Beacon_To_Target 
—  FS 


E  le  va  t  i  on_Froin_Ip_To_Ta  rge  t 
—  FS 

Indicated_Rate__Of_Turn 
—  FS 

INS_Align_Time 
“  FS 

INS_Height_Above_Terrain 
—  FS 


Engineering_Units .Degrees; 
Engineering_Units .Nautical_Miles; 
Engineering_Units . Seconds; 
Engineering_Unit s . Degrees ; 
Engineering_Units . Feet; 
Engineering_Units . Feet; 
Engineering_Units .Radians_Per_Sec; 
Engineering_Units .Hours; 
Engineering_Units.Feet; 
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INS_Magnetic_Variation  :  Engineering_Units. Degrees; 

—  FS 

Optimum_Cruise_Altitucie  :  Engineering_Units . Feet ; 

“  FS 

Optiinum_Mach_Number  :  Engineering_Units .Mach_Range; 

—  FS 

Posit ion_Update_Delta  :  Engineering_Units.Feet; 

—  FS 

Range_From_Ip_To_Target  :  Engineering_Units .Nautical_Miles; 

—  FS 

Range_To_Steerpoing  :  Engineering_Units .Nautical_Miles; 

—  FS 

Selected_OAP_Bearing  ;  Engineering_Units. Degrees; 

—  FS 

Selected_OAP_Position  :  Engineering_Units.Lat_Long_Location;- 

FS 

Select ed_OAP_Range  :  Engineering_Units .Nautical_Miles; 

—  FS 

Select ed_TACAN_Bearing  :  Engineering_Units .Degrees; 

—  FS 

Select ed_TACAN__Range  :  Engineer ing_Units.Nautical_Miles; 

—  FS 

Distance_To_Next_Waypoint  :  Engineering_Units.Nautical_Miles; 

—  IOS,FS 

Time_To_Next_Waypoint  :  Base_Types.Signed_Integer_32; 

—  IOS,FS 

INU_Align_Status  :  Base_Types . Unsigned_Integer_32; 

—  FS 

Destination_Nuinber  :  Destination_Type; 

—  FS 

Next_Waypoint_Nuinber  :  Global_Message_Types .  INS_Waypoints 

—  IOS,FS 

Waypoint_Display_Selected  :  Waypoint_Display_Data; 

—  FS 

end  record; 

“  SEND-ON-CHANGE 

type  INS_Position_Update_Data  is 
record 

Position_Fix_Request  :  Base_Types.Sim_Boolean;  —  RDR 
Position_Update_Type  :  INS_Position_Update_Type;  —  RDR 
end  record; 
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—  See  Global_Message_Types  for  declaration  of  Waypoint_Change 


‘Function; 


— /  10.10.3.3  Radar  Altimeter 
—  — ★ 


type  Radar_Alt_Eighth_Rate  is 
record 


Radar_Altitude 

:  Engineering_Units .Feet; 

—  FC,  FS, 

EW 

Altitude_Rate 

:  Engineering_Units.Feet_Per_Sec; 

1 

1 

o 

(/) 

EW 

Low_Altitude_Setting 

:  Engineering_Units.Feet; 

"  FS 

Altitude_Reliable 

:  Base_Types.Sim_Boolean; 

"  FC,  FS, 

EW 

end  record; 

— *****-fc*********p^jjction: 

— /  10.10.3.4  Radio  Navigation  Aid  System 


— ★****★ *★★★★*★★ ♦Subfunction: 


— /  10.10.3.4.1  Instrument  Landing  System  (ILS) 


type  ILS_Half_Rate  is 
record 

G1 ide  s 1 ope_De vi at i on 
ILS_Selected_Frequency 
Local izer_Deviat ion 
Mar)cer_Station_Call_Sign 
I LS_S t a t i on_C a 1 1_S i gn 
Ma r k e r_S t a t i on_Type 
end  record; 


Engineering_ 

Engineering_ 

Engineering_ 

Call_Sign; 

Call_Sign; 

Beacon_Type; 


Units. Degrees 
Units. Hertz; 
Units. Degrees 


lOS, 

FS, 

FC 

IDS, 

FS 

lOS, 

FS, 

FC 

FS 

FS 

FS 

— ♦♦♦♦♦♦♦♦♦♦*****Subf unction: 
_ ♦ 

— /  10.10.3.4.2  TACAN 
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type  TACAN_Quarter_Rate  is 
record 

TACAN_Position  :  TACAN_Position_Data_Array;  - 
end  record; 


-  FS,  FC,  EW, 


type  TACAN_Eighth_Rate  is 
record 

TACAN_Indicators  :  TACAN_Indicator_Data_Array;  — FS,IOS 
end  record; 


— ********** ♦♦♦♦♦Subfunction: 

_ * 

— /  10.10.3.4.3  Microwave  Landing  System  (MLS) 

«  — ★ 


— NONE 


— ***************Subf unction: 

_ ★ 

— /  10.10.3.4.4  Automatic  Direction  Finder  (ADF) 

__* 


—NONE 


— ************** *Subfunct ion: 

_ ★ 

— /  10.10.3.4.5  Global  Positioning  System  (GPS) 

_ ★ 


— NONE 


— ★*★★★★★*★****  *  *Subf unct ion : 

—  —  'A' 

— /  10.10.3.4.6  VOR 

—  — ★ 


—NONE 


lOS 
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—  *************** Subfunction : 

—  —  ♦ 


— /  10.10.3.4.7  LORAN 


—NONE 


— ♦**************Subfunction: 
_ ♦ 

— /  10.10.3.4.8  OMEGA 


"NONE 


— ***************Subf unction: 
_ 


— /  10.10.3.4.9 


_ * 


—NONE 


Station  Keeping  Equipment  (SKE) 


— ★*****★★***★*★ *Funct ion : 

_ ★ 

— /  10.10.3.5  Communications 


— ♦★★♦♦★★♦★★★★★★♦Subfunction; 

— /  10.10.3.5.1  UHF/VHF/HF/ Intercom 

_ ★ 


type  UHF_VHF_HF_Intercom_Eighth_Rate  is 
record 

UHF_Radio_Indicators  :  UHF_Radio_Indicator_Data_Array; 
VHF_Radio_Indicators  :  VHF_Radio_Indicator_Data_Array; 
Guard_Radio_Indicators  ;  Guard_Radio_Indicator_Data_Array; 
end  record; 


FS,  lOS 
FS,  lOS 
FS,  lOS 
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—NONE 

— »★**★★*»*★★★**★. i  nn  • 

_ ★ 

— /  10.10.3.5.3  Joint  Tactical  Information 

— /  Distribution  System  (JTIDS) 

_ ★ 

— NONE 


<• 

type  IFF_Eighth_Rate  is 
record 

Mode_C_Altitude  :  Engineering_Units . Feet ;  —  lOS 

IFF_Selection  :  Global_Message_Types. IFF_Data;  —  FS 

Interrogation_Response_Code  :  Global_Message_Types.IFF_Code; 

— FS,IOS,EW,RDR 
end  record; 

— ★★♦★★★★★★★★****Punction: 

_ ★ 

— /  10.10.3.7  Star  Tracker 

—  — ★ 


% 


— ♦♦★★♦★♦♦♦♦★★★♦♦Punction: 

_ * 

— /  10.10.3.8  Doppler  Radar 


— /  10.10.3.6  Identification  Friend  or  Foe  (IFF) 

ie 


— ***************Subfunction: 

— /  10.10.3.5.2  SATCOM 

_ * 
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— ************** *Punct ion: 

— /  10. 1C. 3. 9  Air  Data  System 


type  ADS_Half_Rate  is 
record 

ADC_Ainbient_Temperature  : 

PRO,  FS 

CADC_Mach  : 

PRO,  lOS,  FS 

CADC_True_Airspeed  : 

FS,  FC 

CADC_Altitude_Error  : 

FC 

CADC_Altitude_Rate  : 

FS,  FC 

CADC_AOA_Error  : 

FC 

CADC_Leading_Edge_Flaps__Conunand  : 
FC 

CADC_Pitch_Command  : 

FC 

CADC_Roll_Conunand  : 

FC 

Gun_Conipensation_yaw_Conunand  : 
FC 

ADC_Angle_Of_Attack  : 

FS,  FC 

CADC_Dynainic_Pressure  : 

FS,  FC 

CADC_Indicated_Airspeed  : 

FS,  FC,  lOS 

Static_Pressure  : 

FS,  FC 

Pressure_Ratio  : 

FS 

Air_Density_Ratio  : 

FS 

CADC_Status  : 

FS 

end  record; 


(ADS) 

Engineering_Units.Degrees_F; 
Engineering_Units  .Mach_Range; 
Engineering_Units. Knots; 
Engineering_Unit s . Feet ; 
Engineering_Units . Feet_Per_Sec 
Engineering_Units .Radians; 
Engineering_Units.Radians; 
Engineering_Unit s. Radians; 
Engineering_Units .Radians; 
Engineering_Unit ' . Radians; 
Engineering_Units . Radians; 
Engineering_Units .PSI; 
Engineering_Units .Knots; 
Engineer ing_Units.PS I; 

Base_Typf  Float_32; 

Base_Types . Float_32 ; 

Base_Types . Unsigned_Integer_l 6 
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type  ADS_Eighth_Rate  is 
record 

ADC_Barometric_Pressure_Altitude  :  Engineering_Units . Feet ; 

FS,  EW 

ADC_Calibrated_Air speed  :  Engineering_Units . Knots;  —  FS 

Baro_Altimeter_Setting  :  Engineering_Units . Inches_Hg;  — 

lOS 

Baro_Reference_Altitude  :  Engineering_Units . Feet ;  —  FS 

end  record; 

— ***************punction: 

_ * 

— /  10.10.3.10  Navigation  Support 

type  HUD_Syinbology_Max_Rate  is 
record 

Fpm  :  Engineering_Units.Polar_Direction; 

Diamond  :  Engineering_Units.Polar_Direction; 

Steering_Circle  :  Engineering_Units.Polar__Direction; 
end  record; 


type  Command_Steering_Max_Rate  is 
record 

ADI_Horizontal_Dev  :  Engineering_Units . Signed_Degrees;  —  FS 

ADI_Vertical_Dev  :  Engineering_Units . Signed_Degrees;  —  FS 

Course_Hdg  :  Engineering_Units .Degrees;  —  FS 

Bearing  :  Engineering_Units . Degrees;  —  FS 

Rng  :  Engineering_Units .Nautical_Miles;  —  FS 

HSI_Course_Deviation  :  Engineering_Units . Signed_Degrees;  —  FS 

end  record; 


type  Navigation_Support_Eighth_Rate  is 
record 

Elect rical_Loads  :  Global_Message_Types.Aircraft_Electrical_Bus_Load_Array; 

—  FS 

end  record; 

—  See  Moving_Model_Types  for  definition  of  Emitter_Unique  Data 
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—  SEND-ON-CHANGE 


—  Depending  on  the  implementation,  this  segment  will  either  send  a 

—  number  of  these  messages: 

type  Navigation_Communication_Discrete_Output_And_State  is 
record 

Name  :  Navigation_Communication_Discrete_Outputs; 

State  :  Base_Types.Discrete_State; 
end  record; 


—  ...or  it  will  collect  the  discretes  into  an  array; 

subtype  Navigation_Communication_Discrete_Output_Count  is 
Base_Types.Unsigned_Integer_32  range 

1 . .Number_Of_Navigation_Communication_Discrete_Outputs; 

type  Navigation_Communication_Discrete_Output_Array  is  array  ( 
Navigation_Communication_Discrete_Output_Count )  of 
Nav igat i on_Commun icat i on_D i sc ret e_Ou tput _And  State; 


—  ...and  send  the  ones  which  have  changed  in  one  of  these  messages: 

type  Navigation_Communication_Discrete_Output_List  is 
record 

Number_Of_DOs  :  Navigation_Communication_Discrete_Output_Count 
Discrete_Outputs  :  Navigation_Communication_Discrete_Output_Array 
end  record; 

—  See  Control_Types  for  responses  to  lOS 


— /  10.10.4  Navigation/Communication  Representation  Specs 

_ ★ 

private 
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—  Declarations  to  make  representation  specs  more  readable 

Bytes  :  constant  :=  8;  —  Bits  per  byte 

Byte_Size  :  constant  :=  1  ♦  Bytes; 

Halfword_Size  :  constant  :=  2  *  Bytes; 

Word_Size  :  constant  :*  4  *  Bytes; 

Earth_Position_Components_Size  :  constant  :» 

Engineering_Units . Earth_Position_Components_Size; 
Angular_Position_Components_Size  :  constant 

Engineering_Units.Angular_Position_Components_Size; 
Linear_Velocity_Components_Size  :  constant 

Engineering_Units.Linear_Velocity_Components_Size; 
Angular_Velocity_Components_Size  :  constant  :* 

Engineering_Units . Angular_Velocity_Components_Size; 
Linear_Acceleration_Components_Size  :  constant  :* 
Engineering_Units. Linear_Velocity_Components_Size; 

—  10.10.3.1 

for  AHRS_Indicator_Data  use 
record 

AHRS_Indicated_Attitude 
at  0 

range  0. . Angular_Position_Components_Size-l ; 
AHRS_Magnetic_Heading 

at  Angular_Position_Components_Size/Bytes 
range  0. .Word_Size-l; 

AHRS_Gyro_Heading 

at  Angular_Position_Components_Size/Bytes  + 
Word_Size/Bytes 
range  0. .Word_Size-l; 
end  record; 

AHRS_Indicator_Data_Size  :  constant  := 

Angular_Position_Components_Size  +  Word_Size  +  Word  Size; 

for  AHRS_Indicator_Data' size  use  AHRS_Indicator_Data_Size; 

Number_Of_AHRS_Crew_Stations  :  constant  :=« 

AHRS_Crew_Stations'pos  (AHRS  Crew  Stations' last)  - 
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AHRS_Crew_Stations'pos  (AHRS_Crew_S  tat  ions' first)  1; 

AHRS_Indicator_Data_Array_Size  :  constant 

Number_Of_AHRS_Crew_Stations  *  AHRS_Inclicator_Data_Size; 

for  AHRS_Inclicator_Data_Array'  size  use 

AHRS_Inciicator_Data_Array_Size; 

for  AHRS_Quarter_Rate' size  use  AHRS_Indicator_Data_Array_Size; 

—  10.10.3.2 

for  INS_Half_Rate  use 
record 

INS_Aircraft_Position 
at  0 

range  0.  .Earth_Position_Components__Size-l; 

INS_Indicated_Attitude 

at  Earth_Position_Components_Size/Bytes 
range  0.  .Angular_Position_Components_Size-l; 

Apparent_Wander_Angle 

at  Earth_Position_Components_Size/Bytes  + 
Angular_Position_Components_Size/Bytes 
range  0. .Word_Size-l; 

Indicated_Slip 

at  Earth_Position_Components_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Word_Size/Bytes 
range  0. .Word_Size-l; 

INS_Drift_Angle 

at  Earth_Position_Coinponents_Si2e/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Word_Size/Bytes  + 

Word_Size/Bytes 
range  0. .Word_Size-l; 

INS_Ground_Speed 

at  Earth_Position_Coinponents_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Word_Size/Bytes  + 

Word_Size/Bytes  + 

Word_Size/Bytes 
range  0..Word  Size-1; 


A-219 


D495-10735-1 
20  August  1993 


Sensed_Attitude_Rates 

at  Earth_Position_Components_Si2e/Bytes  + 
Angular_Position_Components_Si2e/Bytes  + 
Word_Si2e /Bytes  + 

Word_Si2e/Bytes  + 

Word_Si2e/Bytes  + 

Word_Si2e /Bytes 

range  0. .Angular_Velocity_Components_Si2e-l 
Sensed_Velocity 

at  Earth_Position_Components_Si2e/Bytes  + 
Angular_Position_Components_Si2e/Bytes  + 
Word_Si2e /Bytes  + 

Word_Si2e/Bytes  + 

Word_Si2e/Bytes  + 

Word_Si2e/Bytes  + 

Angular_Velocity_Components_Si2e/Bytes 
range  0. .  Linear_Velocity_Coinponents_Si2e-l; 
Standby_Attitude 

at  Earth_Position_Components_Si2e/Bytes  + 
Angular_Position_Components_Si2e/Bytes  + 
Word_Si2e/Bytes  + 

Word_Si2e/Bytes  + 

Word_Si2e/Bytes  + 

Word_Si2e/Bytes  + 

Angular_Velocity_Components_Si2e/Bytes  + 
Linear_Velocity_Components_Si2e/Bytes 
range  0. .Angular_Position_Components_Si2e-l 
INS_Pitch_Steering 

at  Earth  Position_Coinponents_Si2e/Bytes  + 
Angu 1 a r_P  o s i t i on_C ompone nts_Size/Bytes  + 
Word_Size/Bytes  + 

Word_Si2e/Bytes  + 

Word_Si2e/Bytes  + 

Word_Si2e /Bytes  + 

Angular_Velocity_Components_Si2e/Bytes  + 
Linear_Velocity_Components_Si2e/Bytes  + 
Angul ar_P os i t i on_Componen t s_S i ze /By t es 
range  0. .Word_Size-l; 
lNS_Roll_Steering 

at  Earth_Position_Components_Size/Bytes  + 
Angu  1  a  r_Pos  i  t  i  on_Coinponen  t  s_S  i  ze  /Bytes  + 
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Worcl_Si  26 /Bytes  + 

Word_Size /Bytes  + 

Word_Size/Bytes  + 

Word_Size/Bytes  + 

Angular_Velocity_Components_Si2e/Bytes  + 
Linear_Velocity_Components_Si2e/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Word_Size/Bytes 
range  0. .Word_Si2e-l; 

INS_Wind__Speed 

at  Earth_Position_Components_Si2e/Bytes  + 
Angu 1 a  r_P  o s i t i on_Componen ts_Size/Bytes  + 
Word_Si2e/Bytes  + 

Word_Size /Bytes  + 

Word_Size/Bytes  + 

Word_Si2e /Bytes  + 

Angular_Velocity_Components_Si2e/Bytes  + 
Linear_Velocity_Components_Size/Bytes  + 
Angular_Position_Components_Si2e /Bytes  + 
Word_Size /Bytes  + 

Word_S i ze /Bytes 
range  0 . .Word_Size-l? 

INS_Wind__Direction 

at  Earth_Position_Components_Size/Bytes  + 
Angular_Position_Coinponents_Size/Bytes  + 
Word_Size /Bytes  + 

Word_Size/Bytes  + 

Word_Size/Bytes  + 

Word_Size /Bytes  + 

Angular_Velocity_Components_Size/Bytes  + 
Linear_Velocity_Components_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Word_Size/Bytes  + 

Word_Size/Bytes  + 

Word_Size/Bytes 
range  0. .Word_Size-l; 

Sensed_Acceleration 

at  Earth_Position_Components_Size/Bytes  + 
Angular_Position_Components_Si2e/Bytes  + 
Word_Size/Bytes  + 

Word_Size /Bytes  + 
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Word_Si2e/Bytes  + 

Worci_Size/Bytes  + 

Angular_Velocity_Components_Size/Bytes  + 
Linear_Velocity_Components_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Word_Size/Bytes  + 

Word_Size/Bytes  + 

Word_Size/Bytes  + 

Word_Size/Bytes 

range  0. . Linear_Acceleration_Components_Size-l 
INS_Time_Tag 

at  Earth_Position_Components_Size/Bytes  + 
Angular_Position_Components_Si2e/Bytes  + 
Word_Size/Bytes  + 

Word_Size/Bytes  + 

Word_Size/Bytes  + 

Word_Size/Bytes  + 

Angular_Velocity_Components_Si2e/Bytes  + 
Linear_Velocity_Components_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Word_Size/Bytes  + 

Word_Size/Bytes  + 

Word_Size/Bytes  + 

Word_Size/Bytes  + 

Linear_Acceleration_Components_Size/Bytes 
range  0. .Word_Size-l; 

INS_Status 

at  Earth_Position_Components_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Word_Size /Bytes  + 

Word_Size/Bytes  + 

Word_Size/Bytes  + 

Word_Size/Bytes  + 

Angular_Velocity_Components_Size/Bytes  + 
Linear_Velocity_Components_Size/Bytes  + 
Angular_Position_Components_Size/Bytes  + 
Word_Size/Bytes  + 

Word_Size/Bytes  + 

Word_Size/Bytes  + 

Word_Size/Bytes  + 

Linear_Acceleration_Coraponents_Size/Bytes  + 
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Word_S i ze/Byt es 
range  0. .Word_Size-l; 
end  record; 

for  INS_Half_Rate' size  use 

Earth_Position__Components_Size  + 
Angular_Position_Components_Size  + 

Word_Si2e  + 

Word_Size  + 

Word_Size  + 

Word_Size  + 

Angular_Velocity_Components_Si2e  + 
Linear_Velocity_Components_Si2e  + 
Angular_Position_Components_Size  + 

Word_Size  + 

Word_Si2e  + 

Word_Size  + 

Word_Si2e  + 

Linear_Acceleration_Components_Si2e  + 

Word_Size  + 

Word_Size; 

for  INS_Quarter_Rat€  use 
record 

INS_Course_Deviation  at  0  *  Word_Size/Bytes  range 
0. .Word_Size-l; 

INS_Cross_Track_Distance  at  1  *  Word_Size/Bytes  range 
0. . Word_Size-l; 

INS_Desired_Track  at  2  *  Word_Size/Bytes  range 

0. .Word_Size-l; 

INS_True_Heading  at  3  ♦  Word_Size/Bytes  range 

0. . Word_Size-l; 

INS_Magnetic_Heading  at  4  *  Word_Size /Bytes  range 
0. .Word_Size-l; 

end  record; 

for  INS_Quarter_Rate' size  use  5  *  Word  Size; 


Waypoint_Display_Data_Size  ;  constant 
Global_Message_Types ,Maximum_Number_Of_Waypoints  *  Byte  Size; 
for  Waypoint_Display_Data' size  use 
Waypoint_Display_Data_Size; 

Lat_Long_Location  Size  :  constant 
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Engineering_Units.Lat_Long_IiOcation_Size; 

INS_Waypoints_Size  :  constant 

Global_Message_Types . INS_Waypoints_Size; 

for  INS_Eighth_Rate  use 
record 

Beacon_Bearing  at  0  *  Word_Size/Bytes 

range  0/ .Word_Size-l; 

Beacon_Range  at  1  *  Word_Size/Bytes 

range  0 . .Word_Size-l; 

Beacon_Time_Delay  at  2  *  Word_Size/Bytes 

range  0 . . Word_Size-l; 

Bearing_From_Ip_To_Target  at  3  *  Word_Size /Bytes 

range  0 . . Word_Size-l; 

Elevation_From_Beacon_To_Target  at  4  *  Word_Size /Bytes 

range  0. .Word_Size-l; 

Elevation_From_Ip_To_Target  at  5  *  Word_Size/Bytes 

range  0. .Word_Size-l; 

Indicated_Rate_Of_Turn  at  6  *  Word_Size/Bytes 

range  0. .Word_Size-l; 

INS_Align_Time  at  7  *  Vlord_Size /Bytes 

range  0. .Word_Size-l; 

INS_Height_Above_Terrain  at  8  *  Word_Size/Bytes 

range  O..Word_Size-l; 

INS_Magnetic_Variation  at  9  *  Word_Size/Bytes 

range  O..Word_Size-l; 

Optimuin_Cruise_Altitude  at  10  *  Word_Size/Bytes 

range  0 . . Word_Size-l; 

Optimum_Mach_Number  at  11  *  Word_Size/Bytes 

range  0. .Word_Size-l; 

Position_Update_Delta  at  12  *  Word_Size /Bytes 

range  O..Word_Size-l; 

Range_Froin_Ip_To_Target  at  13  *  Word_Size /Bytes 

range  0. .Word_Size-l; 

Range_To_Steerpoing  at  14  *  Word_Size/Bytes 

range  0. .Word_Size-l; 

Selected_OAP_Bearing  at  15  *  Word_Size/Bytes 

range  0. .Word_Size-l; 

Selected_OAP_Position  at  16  *  Word_Size/Bytes 

range  O..Lat_Long  Location  Size-1 
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Select ed_OAP_Range  at  16  *  Word_Size /Bytes  + 

Lat_Long_Location_Si2e/Bytes 
range  0. .Word_Si2e-l; 

Selected_TACAN_Bearing  at  16  *  Word_Size/Bytes  + 

Lat_Long_Locat i on_S i ze /By t e  s 

1  *  Word_Size /Bytes 
range  0. .Word_Size-l; 

Selected_TACAN_Range  at  16  *  Word_Size/Bytes  + 

Lat_Long_Location_Size/Bytes 

2  *  Word^Size/Bytes 
range  0. .Word_Size-l; 

Distance_To_Next_Waypoint  at  16  *  Word_Size /Bytes  + 

Lat_Long_Location_Size /Bytes 

3  *  Word_Size/Bytes 
range  0. .Word_Size-l; 

Time_To_Next_Waypoint  at  16  *  Word_Size /Bytes  + 

La  t  __Long_Locat  i  on_S  i  ze  /Bytes 

4  *  Word_Size/Bytes 
range  0. .Word_Size-l; 

INU__Align_Status  at  16  *  Word_Size/Bytes  + 

Lat_Long_Location_Size/Bytes 

5  *  Word_Size/Bytes 
range  0 . .Word_Size-l; 

Destination_Number  at  16  *  Word_Size/Bytes  + 

Lat_Long_Locat i on_S i ze /Bytes 

6  *  Word_Size/Bytes 
range  0. .Halfword_Size-l; 

Next_Waypoint_Nuniber  at  16  *  Word_Size/Bytes  + 

La t_Long_Locat i on_S i ze /By t es 

6  *  Word_Size/Bytes  + 
Halfword_Size/Bytes 
range  0 . . INS_Waypoints_Size-l; 
Waypoint_Display_Selected  at  16  *  Word_Size /Bytes  + 

Lat_Long_Locat ion_S i ze /Bytes 
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6  *  Word_Si2e/Bytes  + 

Halfword_Si2e/Bytes  + 
INS_Waypoint  s_Si 2e /Bytes 
range  0. .Waypoint_Display_Data_Si2e-l; 

end  record; 

for  INS_Eighth_Rate' size  use 
16  *  Word_Size  + 

Lat_Long_Location_Size  + 

6  *  Word_Size  + 

Halfword_Si2e  + 

INS_Waypoints_Size  + 

Waypoint_Display_Data_Size; 

INS_Position_Update_Type_Si2e  :  constant  :»  8; 
for  INS_Position_Update_Type' si2e  use 
I NS_P o s i t i on_Upda t e_T ype_S i 2e ; 

for  INS_Position_Update_Data  use 
record 

P  os i t i on_F i x_Reque  s t 
at  0 

range  0. .Byte_Size-l; 

Pos it ion_Updat e_Type 
at  Byte_Si2e/Bytes 

range  0. . INS_Position_Update_Type_Size-l; 
end  record; 

for  INS_Position_Update_Data' size  use 

Byte_Si2e  +  INS_Position_Update_Type_Size; 

—  10.10.3.3 

for  Radar_Alt_Eighth_Rate  use 
record 

Radar_Altitude  at  0  *  Word_Size /Bytes  range 

Altitude_Rate  at  1  *  Word_Size /Bytes  range 

Low_Altitude_Setting  at  2  *  Word_Size /Bytes  range 

Altitude_Reliable  at  3  *  Word_Size/Bytes  range 

end  record; 

for  Radar_Alt_Eighth_Rate' size  use  3  *  Word_Size  +  Byte_Size; 

--  10.10.3.4 

Call_Sign_Size  :  constant  Max_ID_Length  *  Bytes; 


0. .Word_Size-l; 
0. .Word_Size-l; 
0. .Word_Size-l; 
p..Byte  Size-1; 
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Beacon_Type_Size  :  constant  Byte_Size; 
for  Beacon_Type' size  use  Beacon_Type_Size; 

for  ILS_Half_Rate  use 
record 

Glideslope_Deviation 
at  0 

range  0 . . Word_Size-l; 

ILS_Selected_Frequency 
at  Word_Size/Bytes 
range  0. .Word_Size-l; 

Localizer_Deviation 

at  2  *  Word_Size/Bytes 
range  0. .Word_Size-l; 

Marker_Station_Call_Sign 
at  3  *  Word_Size /Bytes 
range  0. .Call_Sign_Size-l; 

ILS_Station_Call_Sign 

at  3  *  Word_Size /Bytes  +  Call_Sign_Size/Bytes 
range  0. .Call_Sign_Size-l; 

Ma r k e r_S t a t i on_Type 

at  3  *  Word_Size/Bytes  +  2  *  Call_Sign_Size/Bytes 
range  0. .Beacon_Type_Size-l; 
end  record; 

for  ILS_Half_Rate' size  use 

3  *  Word_Size  +  2  *  Call_Sign_Size  +  Beacon_Type_Size; 

Number_Of_TACAN_Crew_Stations  :  constant  := 

TACAN_Crew_Stations'pos  (TACAN_Crew_Stat ions' last )  - 
TACAN_Crew_Stations'pos  (TACAN_Crew_Stations' first)  +  1; 

for  TACAN_Position_Data  use 
record 

Relative_Bearing  at  0  *  Word_Size/Bytes  range  0. .Word_Size-l 

Deviation  at  1  *  Word_Size /Bytes  range  0. .Wprd_Size-l 

DME_Range_Rate  at  2  *  Word_Size/Bytes  range  0. .Word_Size-l 

DME_Slant_Range  at  3  *  Word_Size/Bytes  range  0. .Word_Size-l 

end  record; 

TACAN_Position_Data_Size  :  constant  :*  4  *  Word_Size; 
for  TACAN_Position_Data' size  use  TACAN_Position_Data  Size; 
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TACAN_Position_Data_Array_Size  :  constant 

Number_Of_TACAN_Crew_Stations  *  TACAN_Position_Data_Size; 
for  TACAN_Position_Data_Array' size  use 
TACAN_Position_Data_Array_Size; 

for  TACAN_Quarter_Rate' size  use 
T AC AN_P  o  s i t i on_D a t  a_A r r a y _S i z e ; 

TACAN_Call_Sign_Type_Size  :  constant  :*  Byte_Size; 

for  TACAN_Call_Sign_Type' size  use  TACAN_Call_Sign_Type_Size; 

for  TACAN_Indicator_Data  use 
record 

Selected_Channel 
at  0 

range  0. .Word_Size-l; 

Jainining_Le  ve  1 

at  Word_Size/Bytes 
range  0 . .Word_Size-l; 

Station_Call_Sign 

at  2  *  Word_Size/Bytes 
range  0. .Call_Sign_Size-l; 

Call_Sign_Type 

at  2  *  Word_Size/Byi'es  +  Call_Sign_Size/Bytes 
range  0. . TACAN_Call_Sign_Type_Size-l ; 
end  record; 

TACAN_Indicator_Data_Size  :  constant  := 

2  *  Word_Size  +  Call_Sign_Size  +  TACAN_Call_Sign_Type_Size; 
for  TACAN_Indicator_Data' size  use  TACAN_Indicator_Data_Size; 

TACAN_Indicator_Data_Array_Size  :  constant  := 

TACAN_Indicator_Data_Size  *  Nuinber_Of_TACAN_Crew_S  tat  ions; 
for  TACAN_Indicator_Data_Array' size  use 
TACAN_Indi cat or_Dat a_Ar r ay_S i ze ; 

for  TACAN_Eighth_Rate' size  use  TACAN_Indicator_Data_Array_Size; 

—  10.10.3.5 

for  Radio_Indicator_Data  use 
record 
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Radio_Selectecl_Frequency 
at  0 

range  0. .Word_Size-l; 

Noise_Level 

at  1  *  Word_Size/Bytes 
range  0 .  .Word_Siz<--l; 

Jamining_Level 

at  2  *  Word_Size/Bytes 
range  0. .Word_Size-l; 
Tuned_Station_Morse_Code_Call_Sign 
at  3  *  Word_Size/Bytes 
range  0. .Call_Sign_Size-l; 
Marker_Beacon_Code 

at  3  *  Word_Size/Bytes  + 
Call_Sign_Size/Bytes 
range  0. .Call_Sign_Size-l; 
end  record; 

Radio__Indicator_Data_Size  :  constant  :* 

3  *  Word__Size  +  2  *  Call_Sign_Size; 
for  Radio_Indicator_Data' size  use 
Ra Jio_Indicat or_Dat a_S i ze ; 

UHF_Radio_Indicator_Data_Array__Size  :  constant  : 

Radio_Indicator_Data_Size  *  Max_UHF_Radios; 
for  UHF_Radio_Indicator_Data_Array' size  use 
UHF_Radio_Indicator _Data_Arrr y_Size; 

VHF_Radio_Indicator_Data_Array_Size  :  constant  : 

Radio_Indicator_Data_Size  *  Max_VHF_Radios; 
for  VHF_Radio_Indicator_Data_Array' size  use 
VHF_Radio_Indicator_Data_Array_Size; 

Guard_Radio_Indicator_Data_Array_Size  :  constant 
Radio_Indicator_Data_Size  *  Max_Guard_Radios; 
for  Guard_Radio_Indicator_Data_Array' size  use 
Guard_Radio_Indicator_Data_Array_Size; 

for  UHF_VHF_HF_Intercom_Eighth_Rate  use 
record 

UHF_Radio_Indicators 
at  0 
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range  0.  .UHF_Radio_Indicator_Data_Array_Size-l; 
VHF_Radio_Indicators 

at  UHF_Radio_Indi cat or_Data_Array_Size /Bytes 
range  0. . VHF_Radio_Indicator_Data_Array_Size-l ; 
Guard_Radio_Indicators 

at  UHF_Radio_Indicator_Data_Array_Size/Bytes  + 
VHF_Radio_Indicator_Data_Array_Size/Bytes 
range  0. .Guard_Radio_Indicator_Data_Array_Size-l; 
end  record; 

for  UHF_VHF_HF_Intercom_Eighth_Rate' size  use 
UHF_Radio_Indicator_Data_Array_Size  + 
VHF_Radio_Indicator_Data_Array_Size  + 
Guard_Radio_Indicator_Data_Array_Size; 

—  10.10.3.6 

IFF_Data_Size  :  constant  := 

Global_Message_Types . IFF_Data_Size; 

IFF_Code_Size  :  constant  := 

Global_Message_Types .Max_IFF_Code_Length  *  Bytes; 

for  IFF_Eighth_Rate  use 
record 

Mode_C_Altitude 

at  0  range  0. .Word_Size-l; 

IFF_Selection 

at  Word_Size/Bytes  range  O..IFF_Data_Size-l; 

Inter rogation_Response_Code 

at  Word_Size /Bytes  +  IFF_Data_Size/Bytes 
range  0. . IFF_Code_Size-l; 
end  record; 

for  IFF_Eighth_Rate' size  use 

Word_Size  +  IFF_Data_Size  +  IFF_Code_Size; 

—  10.10.3.9 

for  ADS_Half_Rate  use 
record 

ADC_Ambient_Temperature 

at  0  *  Word_Size/Bytes  range  0. . Word_Size-l; 

CADC  Mach 
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at  2  *  Wordi_Size /Bytes  range  0.  .Worcl__Size-l; 
Baro_Reference_Altitucie 

at  3  *  Word_Size/Bytes  range  0. . Word_Size-l; 
end  record; 

for  ADS_Eighth_Rate' size  use  4  *  Word_Size; 

—  10.10.3.10 

Polar_Direction_Size  :  constant  :* 

Engineering_Units .Polar_Direction_Size; 

for  HUD_Syinbology_Max_Rate  use 
record 
Fpm 

at  0  *  PolarJDirection_Size/Bytes  range  0.  .Polar_Direction_Size-l 
Diamond 

at  1  *  Polar_Direction_Size/Bytes  range  0. .Polar_Direction_Size-l 
Steering_Circle 

at  2  *  Polar_Direction_Size/Bytes  range  0.  .Polar_Direction_Size-l 
end  record; 

for  HUD_Symtiology_Max_Rate' size  use  3  *  Polar_Direction_Size; 


for  Commandos teering_Max_Rate  use 
record 

ADI_Horizontal_Dev 

at  0  *  Word_Size/Bytes  range 
ADI_Vertical_Dev 

at  1  *  Word_Size/Bytes  range 
Course_Hdg 

at  2  *  Word_Size/Bytes  range 
Bearing 

at  3  ♦  Word_Size /Bytes  range 

Rng 


0. . Word_Size-l; 
0. . Word_Size-l; 
0. . Word_Size-l; 
0. .Word  Size-1; 


at  4  *  Word_Size/Bytes  range  0. .Word_Size-l; 

HS I_Course_De vi at ion 

at  5  *  Word_Size/P  es  range  0. .Word_Size-l; 
end  record; 

for  Command_Steering_Max_Rate' size  use  6  *  Word_Size; 


Aircraft_Electrical_Bus_Load_Array_Size  :  constant  :* 

Global_Message_Types . Aircraft_Electrical_Bus_Load_Array  Size; 
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at  1  *  Word_Size /Bytes  range  0.  .Worci_Si2e-l; 
CADC_True_Ai rspeed 

at  2  *  Word_Size/Bytes  range  0. .Word_Size-l; 
CADC_Altitude_Error 

at  3  *  Word_Size/Bytes  range  0. .Word_Size-l; 

CAD  C_A 1 1 i t u  de_Ra t e 

at  4  *  Word_Si2e/Bytes  range  0 . . Word_Size-l; 

CAD  C_AOA_E  r  r  o  r 

at  5  *  Word_Size/Bytes  range  0 . . Word_Size-l; 
CADC_Leading_Edge_Flaps_Conunand 

at  6  *  Word_Si2e/Bytes  range  0. .Word_Size-l; 

CADC_P i t  ch_C ommand 

at  7  *  Word_Size /Bytes  range  0. .Word_Si2e-l; 
CADC_Rol l_Command 

at  8  *  Word_Size/Bytes  range  0. .Word_Size-l; 
Gun_Compensat  ion_Yaw_Cominand 

at  9  *  Word_Size /Bytes  range  0. .Word_Size-l; 
ADC_Angle_Of_Attack 

at  10  *  Word_Size/Bytes  range  0. .Word_Size-l; 
CADC__Dynamic_Pressure 

at  11  *  Word_Size /Bytes  range  0. .Word_Size-l; 
CADC_Indicated_Ai rspeed 

at  12  *  Word_Size/Bytes  range  0. . Word_Size-l; 
Static_Pressure 

at  13  *  Word_Size/Bytes  range  0. .Word_Size-l; 
Pressure_Ratio 

at  14  *  Word_Size/Bytes  range  0 . .Word_Size-l; 
Air_Density_Ratio 

at  15  *  Word_Si2e/Bytes  range  0. .Word_Size-l; 
CADC_Status 

at  16  *  Word_Size/Bytes  range  0. .Halfword_Size-l; 
end  record; 

for  ADS  Half_Rate' size  use  16  *  Word  Size  +  Halfword  Size; 


for  ADS_Eighth_Rate  use 
record 

ADC  Barometric  Pressure  Altitude 


at  0  *  Word_Size/Bytes  range  0. .Word_Size-l; 
ADC_Calibrated_Ai rspeed 

at  1  *  Word_Size /Bytes  range  0. .Word_Size-l; 
Baro  Altimeter_Setting 
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for  Navigation_Support_Eighth_Rate' size  use 
Aircraft_Electrical_Bus_Load_Array_Size; 

Navigation_Communication_Discrete_Output_Anci_State_Size 


constant 


2  *  Bytes; 

for  Navigation_Coitununication_Discrete_Output_Anci_State' size  use 
Navigation_Conununication_Discrete_Output_And  State_Size; 


Navigation_Coimnunication_Discrete_Output_Array_Size  :  constant  := 
Navigation_Cominunication_Discrete_Output_Anci_State_Size  * 
Number_Of_Navigation_CoiTununication_Discrete_Outputs; 
for  Navigation_Communication_Discrete_Output_Array' size  use 
Navigation_Communication_Discrete_Output_Array_Size; 


for  Navigation_Communication_Discrete_Output_List  use 
record 

Number_Of_DOs  at  0 

range  0 . .Word_Size-l; 
Discrete_Outputs  at  Word_Size/Bytes 

range  0 . . 


Navigation_Communication_Discrete_Output_Array_Size-l; 
end  record; 

for  Navigation_Cominunication_Discrete_Output_List '  size  use 

Word_Size  +  Navigation_Conununication_Discrete_Output_Array_Size; 


end  Navigation_Coininunication_Output_Interface_Types; 
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—  %Z%  Unit  Name:  Navigation_Coinmunication_Output_Interface 

—  %Z%  Source  Pathname:  %P% 

—  %Z%  Unit  Type:  Package  Spec  (no  body) 

~  %Z%  Unit  ID:  (tbd) 

—  %Z%  Author:  Gary  Kamsickas,  Bob  Crispen,  et  al. 

—  %Z%  Date  of  Origin:  12  August  1993 

—  %Z%  sees  Filename:  %M% 

—  %Z%  Delta  ID:  %I% 

—  %Z%  Delta  Date:  %G% 

—  %Z%  Gurrent  Release:  %R% 


—  Purpose: 

—  This  package  specifies  all  the  message  objects  which  are  sent  by  the 

—  Navigation_eommunication  segment. 

—  Adaptation; 

—  The  first  step  in  adaptation  is  to  determine  which  of  the  functions 
in  this  segment  will  not  be  performed,  based  on  simulator 

requirements. 

—  The  messages  associated  with  these  functions  need  not  be  sent,  and 
should  therefore  be  deleted  or  commented  out. 

Each  message  declaration  is  followed  by  a  comment  line  containing 

—  "Destination:"  and  the  abbreviations  of  the  segment (s)  which  receive 
this  message.  These  comments  should  be  modified  to  account  for 

(a)  the  presence  or  absence  of  other  segments,  and  (b)  the 
requirements 

—  of  the  other  segments  for  data.  For  example,  if  segment  X  is  absent, 
then  the  notation  that  segment  X  is  a  destination  of  a  given 
message  should  be  removed.  Similarly,  when  segment  Y  does  not 

require 

—  the  data  in  a  given  message,  then  the  notation  that  segment  Y  is  a 
destination  for  that  message  should  be  removed. 

—  When  the  segment  abbreviations  have  all  been  removed'  for  a  message, 
it  is  clear  that  this  message  need  not  be  sent,  and  the  message 
object  declaration  itself  may  be  commented  out  or  deleted. 

with  Navigation_eommunication_Output_Interface_Types; 
with  Global_Message_Types; 
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with  Control_Types; 
with  Moving_Model__Types; 

package  Navigation_Coinmunication_Output_Interface  is 


— /  10.11  Navigation/Communication  Output  Interface 


— ★★♦★★★★★★★★♦★★♦punction: 

_ * 

— /  10.11.1  Attitude  Heading  Reference  System  (AHRS) 

_ ★ 


AHRS_Quarter_Rate_Outputs  : 

Navigation_Coinmunication_Output_Interface_Types . 
AHRS  Quarter  Rate; 


—  Destination:  FS,  EW,  RDR 


— ***************Punction: 

_ ★ 

— /  10.11.2  Inertial  Navigation  System  (INS) 
—  — ★ 


INS_Half_Rate_Outputs  : 

Navigation_Communication_Output_lnterface_Types. 

INS_Half_Rate; 

—  Destination:  FS,  EW,  RDR,  WPN,  FC,  lOS 


INS_Quarter_Rate_Outputs  : 

Navigation_Communication_Output_Interface_Types. 
INS  Quarter  Rate; 


D495-10735-1 
20  August  1993 

—  Destination:  FS^  lOS,  FC,  EW 


INS_Eighth_Rate__Outputs  ; 

Navigation_Coimnunication_Output_Interface_Types, 

INS_Eighth_Rate; 


—  Destination:  FS,  lOS 


—  SEND-ON-CHANGE  OUTPUTS 
Position_Update  : 

Navigation_Coinmunication_Output_Interf ace  Types . 
I NS_P os i t i on_Upda t e_Da t a ; 

—  Destination:  RDR 


Waypoint_Change_Output  : 
Global_Message_Types . 
Waypoint_Change ; 


—  Destination:  lOS,  FS 


__***************j.unction: 

_ ★ 

— /  10.11.3  Radar  Altimeter 
_ * 

Radar_Alt_Eighth_Rate_Outputs  : 

Navigation_Conununication_Output_Interface_Types. 
Rada r_Al t_E i gh t h_Ra t e ; 

—  Destination:  FS,  FC,  EW 
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— /  10.11.4  Radio  Navigation  Aid  System 


—  *★*****★*★*♦♦ *  *subf unct ion : 

—  — I  ♦ 

— /  10.11.4.1  Instrument  Landing  System  (ILS) 


ILS_Half_Rate_Outputs  : 

Navigation_Communication_Output_Interface_Types . 
ILS_Half_Rate; 

—  Destination:  lOS,  FS,  FC 


— ***************  Subfunction : 

— /  10.11.4.2  TACAN 
—  — ★ 

% 

TACAN_Quarter_Rate_Output  : 

Navigation_Coinmunication_Output_Interface_Types. 
TACANjQu  arte  r_Ra  t  e ; 

—  Destination:  FS,  FC,  EW,  lOS 


TACAN_Eighth_Rate_Output  : 

Navigation_Communication_Output_Interface_Types. 
TACAN_E i gh t h_Ra t e ; 

—  Destination:  FS,  lOS 


— ♦♦♦♦♦♦♦♦•♦♦♦♦♦♦Subfunction: 

_ * 

— /  10.11.4.3  Microwave  Landing  System  (MLS) 
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— NONE 


_ * 

— /  10.11.4.4  Automatic  Direction  Finder  (ADF) 


— NONE 


__***************Subfunction: 

_ it 


— /  10.11.4.5  Global  Positioning  System  (GPS) 


— NONE 


(i 


—  /  10.11.4.6  VOR 


— NONE 


_ * 

— /  10.11.4.7  LORAN 


—NONE 


*  *  * ★ ★ *  *Subf unct ion ; 


10.11.4.8 


OMEGA 
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— NONE 


— ***************Subf unction : 

— /  10.11.4.9  Station  Keeping  Equipment  (SKE) 


—NONE 


— ***************punction: 

_ ♦ 

— /  10.11.5  Communications 


— ★★★★★★★********Subf unction: 

_ * 

— /  10.11.5.1  UHF/VHF/HF/Intercom 

-* 

UHF_VHF_HF_Intercom_Eighth_Rate_Output  : 

Navigation_Communication_Output_Interface_Types . 
UHF_VHF_HF_Intercom_Eighth_Rate; 

—  Destination:  FS,  lOS 


— ★★★★★★★♦★Subfunction: 
_ * 

—  I  10.11.5.2  SATCOM 


—NONE 


— ★★★★★★★★★★★★★★★Subfunction; 


Joint  Tactical  Information 
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— /  Distribution  System  (JTIDS) 


—NONE 


— ****★*★♦ ♦★*****pynction: 

— /  10.11.6  Identification  Friend  or  Foe  (IFF) 

—  — 


IFF_Eighth_Rate_Output  : 

Navigation_Communication_Output_Interface_Types . 
I FF_E i gh t h_Ra t e ; 

—  Destination:  FS,  lOS,  RDR,  EW 


—  ************  *<r*Punction: 
__  * 

— /  10.11.7  Star  Tracker 

— NONE 


— ***************Purjction: 
_ * 

— /  10.11.8  Doppler  Radar 

_ * 

— NONE 


— ★★★♦★★★★★★★★★★★punction: 

_ * 

— /  10.11.9  Air  Data  System  (ADS) 
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ADS_Half_Rate_Output  : 

Navigation_Conununication_Output_Interface_Types, 
ADS  Half  Rate; 


—  Destination:  FS,  PRO,  FC,  lOS 


ADS_Eighth_Rate_Output  : 

Navigation_Coininunication_Output_  interface_Types. 
ADS  Eighth_Rate; 


—  Destination:  FS,  lOS,  EW 


— ♦♦♦♦★★★★★★★★★★♦pynction: 


— /  10.11.10  Navigation  Support 


HUD_Syinbology__Max_Rate_Outputs  : 

Navigation_Communication_Output_Interface_Types. 
HUD_S  ymb  o 1 ogy _Ma x_Ra t  e ; 

—  Destination:  FS 

Command_Steering_Max_Rate_Outputs  : 

Navigation_Comniunication_Output_Interface_Types. 
C  omman  d[_S  t  e  e  r  i  ng_Ma  x_Ra  t  e ; 

—  Destination:  FS 


Navigation_Support_Eighth_Rate_Output  : 

Navigation_Conununication_Output_Interface_Types . 
Navigation_Support_Eighth_Rate; 

—  Destination:  FS 
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Navigation_Emitter_Unique_Data  : 
Moving_Model_Types . 

Emitter  Unique_Data; 


—  Destination:  ENV 


—  SEND -ON -CHANGE  OUTPUTS 

Navigation_Communication_Discrete_Output_Change  : 
Navigation_Communication_Output_Interface_Types . 
Navigation_Coinmunication_Discrete_Output_List; 

—  Destination:  FS,  FC,  WPN,  RDR,  EW,  lOS,  PRO 


Navigation_Communication_Segment_Simulation_State_Response  : 
Control_Types . 

Segment_Simulation_State_Response; 

—  Destination  :  lOS 


Navigation_Communication_Segment_Training_Mocie_Response  : 
Control_Types . 

Segment_Training_Mode_Response; 

—  Destination  :  lOS 


Navigation_Coinmunication_Performance_Test_Response  : 
Control_Types . 

Performance_Test_Response; 

—  Destination  :  lOS 


Navigation_Communication_Off_Line__Diagnostic_Response  : 
Control_Types . 

Off_Line_Diagnostic_Response; 
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—  Destination  :  lOS 

Navigation_Coimnunication_Remote_Controlleci_Diagnostic_Response 
Control_Types . 

Remote_Controlleci_Diagnostic_Response; 

—  Destination  :  lOS 

Navigation_Cominunication_On_Line_Diagnostic_Response  : 
Control_Types . 

On_Line_Diagnostic_Response; 

—  Destination  :  lOS 


Navigation_Communication_Scoring_Response  : 
Control_Types . 

Scoring_Response; 


—  Destination  :  lOS 


end  Navigation_Coiiununication_Outpot_Interface; 
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—  %z% 

Unit  Name: 

Weapons_Output_Interface_Types 

—  %z% 

Source  Pathname: 

%P% 

—  %z% 

Unit  Type: 

Package  Spec  (no  body) 

—  %z% 

Unit  ID: 

(tbd) 

—  %z% 

Author: 

Gary  Kamsickas,  Bob  Grispen,  et  al. 

—  %z% 

Date  of  Origin: 

3  August  1993 

—  %z% 

sees  Filename: 

%M% 

—  %z% 

Delta  ID: 

%I% 

—  %z% 

Delta  Date: 

%G% 

—  %z% 

eurrent  Release: 

%R% 

—  Purpose: 

This  package  specifies  types  for  messages  which  are  output  only 

—  by  the  Weapons  segment.  Other  packages 

that  include  types  that  may  be  sent  by  this  segment  include 

—  Control_Types,  Moving_Model_Types,  Global_Message_Types  and 
Service_Function_Types . 

—  Adaptation: 

—  The  section  containing  the  aircraft/simulator  specific  types  must  be 

—  modified  to  match  the  requirements  of  the  aircraft  being  simulated 
or 

—  the  requirements  for  the  simulator.  As  a  general  rule,  the  contents 
of  the  section  containing  reusable  types  will  not  need  to  be 

—  modified.  The  representation  specs  in  the  private  part  are  designed 

—  to  require  little  or  no  modification. 

with  Base_Types; 
with  Engineering_Units; 
with  Global_Message_Types; 
with  Moving_Model_Types; 

package  Weapons_Output_Interface  Types  is 


— *  * 

— /  10.12  Weapons  Output  Interface  Types  * 

- ♦  ♦ 
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— /  10.12.1  Aircraft /Simulator  Specific  Weapons  Types 


Maximum_Nuinber_Of_Ownship_Weapons  :  constant  :=  10; 

—  Declare  all  D/Os  in  the  flight  station  that  this  segment  will 

—  turn  on  or  off 

type  Weapons_Discrete_Outputs  is 
(To  Be  Determined) ; 


— ir 

— /  10.12.2  Aircraft/Simulator  Reusable  Weapons  Types 

_ ★ 


subtype  Ownship_Weapons_Count  is  Base_Types.Unsigned_Integer_32 
range  1.  .Maximum_Number_Of_Ownship_Weapons; 

type  Ownship_Weapons_Dynamic_Data_Array  is 
array  (Ownship_Weapons_Count)  of 
MOV  i  ng_Mode  l_Type  s .  Mo ving_Mode  l__Dy nami  c_D  at  a ; 

Number_Of_Weapons_Discrete_Outputs  :  constant  := 

Weapons_Discrete_Outputs'pos  (Weapons_Discrete_Outputs' last)  - 
Weapons_Discrete_Outputs'pos  (Weapons_Discrete_Outputs' first)  +  1; 

type  Weapons_Hydraulic_Component_Flow_Array  is 

array  (Global_Message_Types .Weapons_Hydraulic_Component ) 
of  Engineering_Units . Gal_Per_Min; 


— /  10.12.3  Weapons  Segment  Output  Records 
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—  ******  *********pun^,tion: 

— /  10.12.3.1  Ownship  Fire  Control 


type  Ownship_Fire_Control_Eighth_Rate  is 
record 

Elect rical_Loads  :  Global_Message_Types. 

Aircraft_Electrical_Bus_Load_Array;  — FS 
Hydraulic_Component_Flows  :  Weapons_Hydraulic_Component  Flow  Array; 
"FS 

end  record; 

—  SEND-CN-CHANGE 

type  Ownship_Weapon_Fire_Status  is 
record 

Weapon_Fired  :  Moving_Model_Types .Moving  Model  ID;  —  PHC,  FD 

FS,  lOS 

Intended_Target  :  Moving_Model_Types .Moving_Model_ID;  —  EW,  lOS 

Station_Fired_Froni  ;  Global_Message_Types . Stores  Station;  —  PHC,  FD, 
FS,  lOS 

end  record; 


— ***************Pyn(.^^Qj^. 

_ ★ 

/  10.12.3.2  Ownship  Weapon  Dynamics 
—  — ★ 


type  Ownship_Weapon_Dynamics_Half_Rate  is 
record 

Number_Of_Weapons  :  Ownship_Weapons  Count;' 

Ownship_Weapons_Dynamic_Data  :  Ownship_Weapons_Dynamic  Data  Array; 
end  record;  — IOS,RDR,VIS,FS,EW  ~  ~ 

— ***************Punj,tiQj^. 
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— /  10.12.3.3  Ownship  Weapons  Stores 

—  —  * 

—  SEND-ON-CHANGE 

—  The  WPN  segment  may  send  out  a  message  of  this  type  which  includes 

—  weight  and  weapon  loaded  in  a  given  station.  This  is  sent  whenever 

—  a  station's  load  changes, 
type  Ownship_Stores_Data  is 

record 

Station  •  Global_Message_Types.StOies_Station;  — lOS, 

FS,  FD 

Stores_Type  :  Global_Message_Types.Station_Weapon_Load;  — lOS, 

FS,  FD 

Stores_Load_Weight  :  Engineering__Units .Pounds;  — FD 

end  record; 

—  The  WPN  segment  may  send  out  a  status  for  a  given  stores  station... 
type  Weapon_Status_Record  is 

record 

Station  :  Global_Message_Types.Stores_Station;  —  FS 

Status  :  Global_Message_Types.Weapon_Status;  —  FS 

end  record; 

—  ...or  it  may  collect  those  individual  statuses  into  an  array... 
type  Weapon_Status_Array  is 

array  (Global_Message_Types . Stores_Station_Count ) 
of  Weapon_Status_Record; 

—  ...and  send  a  message  containing  statuses  for  all  weapon  stores 

—  stations  that  have  changed, 
type  Weapon_Status_Output  is 

record 

Nuinber_Of_Stations  :  Global_Message_Types .  Stores_Station_Count; 

Data  :  Weapon_Status_Array; 

end  record; 


— ***♦*★ ♦★♦★♦♦★♦★Funct ion: 

_ * 

— /  10.12.3.4  Target  Designation 


A-247 


D495-10735-1 
20  August  1993 


—  NONE 


—  ★**♦**★♦**  *****Punction: 


— /  10.12.3.5  Threat  Weapons'  Damage  Assessment 


— SEND-ON-CHANGE 

—  see  Moving_Model_Types  for  definitions  of  Scoring_Damage_Data  and 

—  Scoring_Activation_Status 


— ★***★* ★★★★♦♦★★♦Punction: 

it 

— /  10.12.3.6  Weapons  Support 

_ ★ 

—SEND-ON-CHANGE 


—  Depending  on  the  implementation,  this  segment  will  either  send  a 

—  number  of  these  messages: 

type  Weapons_Discrete_Output_And_State  is  record 
ID  :  Weapons_Discrete_Outputs; 

State  :  Base_Types .Discrete_State; 
end  record; 


—  ...or  it  will  collect  the  discretes  into  an  array; 

subtype  Weapons_Discrete_Output_Count  is 
Base_Types .Unsigned_Integer_32 
range  1.  .Number_Of_Weapons_Discrete_Outputs; 

type  Weapons_Discrete_Output_Array  is  array  ( 
Weapons_Discrete_Output_Count)  of 
Weapons_Discrete_Output_And_State; 
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•  and  send  the  ones  which  have  changed  in  one  of  these  messages: 


type  Weapons_Discrete_Output_List  is 
record 

Number_Of_DOs  :  Weapons_Discrete_Output_Count; 
Discrete_Outputs  :  Weapons_Discrete_Output_Array; 
end  record; 


type  HUD_Output_Record  is 
record 

Pull_Up_Anticipation_Cue  :  Engineerir.g_Units . Seconds;  —  FS 
CCIP_Reticle  :  Engineering_Units.Polar_Direction;  —  FS 

end  record; 


—  See  Moving_Model_Types  for  definition  of  Moving_Model_Deactivation 


—  See  Global_Message_Types  for  definition  of  Jettison_Status  and 

—  Weapon__Station_Change 

—  See  Control_Types  for  responses  to  lOS 


_ * 

— /  10.12.4  Weapons  Representation  Specs 

—  — ★ 

private 


—  Declarations  to  make  representation  specs  more  readable 


Byt?s  : 
Byte_Size  : 
Halfword_Size  : 
Word  Size  : 


constant  :=  8; 
constant  :=  1 
constant  2 
constant  4 


—  Bits  per  byte 
Bytes; 

Bytes; 

Bytes; 


—  10.12.3.1 

Number_Of_Weapons_Hydraulic_Components  :  constant  :* 
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Global_Message_Types  .Weapons_Hydraulic_Component '  pos  ( 
Global_Message_Types.Weapons_Hyciraulic_Component'  last)  - 
Global_Message_Types .Weapons_Hydraulic_Component'pos  ( 
Global_Message_Types .Weapons_Hydraulic_Component' first)  +  1; 

Weapons_Hydraulic_Component_Flow_Array_Size  :  constant  := 
Number_Of_Weapons_Hydraulic_Components  *  Word_Size; 
for  Weapons_Hydraulic_Component_Flow_Array' size  use 
Weapons_Hydraulic_Component__Flow_Array_Size; 

for  Ownship_Fire_Control_Eighth_Rate  use 
record 

Elect rical_Loads 
at  0 

range  0. .Global_Message_Types. 

Aircraft_Electrical_Bus_Load_Array_Size-l; 

Hy dr au 1 ic_Coraponent_F lows 
at  Global_Message_Types . 

Aircraft_Electrical_Bus_Load_Array_Size/Bytes 
range  0. .Weapons_Hydraulic_Component_Flow_Array_Size-l; 
end  record; 

for  Ownship_Fire_Control_Eighth_Rate' size  use 

Global_Message_Types.Aircraft_Electrical_Bus_Load_Array_Size  + 
Weapons_Hydraul ic_Component_Flow_Ar ray_S i ze ; 

Stores_Station_Size  ;  constant  := 

Global_Message_Types . Stores_Station_Size; 

Moving_Model_ID_Size  ;  constant  := 

Moving_Model_Types . Moving_Model_ID_Size; 

for  Ownship_Weapon_Fire_Status  use 
record 

Weapon_Fired 
at  0 

range  0 . .Moving_Model_ID_Size-l; 

Intended_Target 

at  Moving_Model_ID_Size /Bytes 
range  0. .Moving_Model_ID_Size-l; 

S  t  a t i on_F i red_F  r om 

at  2  *  Movlng_Model_ID_Size/Bytes 
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range  0.  .Stores_Station__Size“l; 
end  record; 

for  Ownship_Weapon_Fire_Status' size  use 
2  *  Moving_Model_ID_Size  + 

Stores_Station_Size; 

—  10.12.3.2 

0-vnship_Weapons_Dynamic_Data_Array_Size  :  constant  :* 
Moving_Model_Types .Moving_Model_Dynainic_Data_Size  * 
Maximum_Number_Of_Ownship_Weapons; 

for  Ownship_Weapon_Dynamics_Half_Rate  use 
record 

Numbe  r_0  f _We  apon  s 
at  0 

range  0. .Word_Size-l; 

0  wn  sh  ip_We  apons_Dynaini  c_Da  t  a 
at  Word_Size/Bytes 

range  0. .Ownship_Weapons^Dynamic_Data_Array_Size-l 
end  record; 

for  Ownship_Weapon_Dynamics_Half__Rate' size  use 
Word_Size  + 

Ownship_Weapons_Dynamic_Dat a_Ar ray_S i ze ; 

—  10.12.3.3 

Station_Weapon_Load_Size  :  constant  :* 

Global_Message_Types . Station_Weapon_Load_Size; 
Weapon_Status_Size  ;  constant  := 

Global_Message_Types.Weapon_Status_Size; 

for  Ownship_Stores_Data  use 
record 
Station 
at  0 

range  0. .Stores_Station_Size-l; 

Stores_Type 

at  Stores_Station_Size/Bytes 
range  0. . Station_Weapon_Load_Size-l; 
Stores_Load_Weight 

at  Stores_Station_Size/Bytes  + 

Station_Weapon_Load_Size/Bytes  + 
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Halfword__Size/Bytes  —  2  Bytes  spare 

range  0. .Word_Size-l; 
end  record; 

Ownship_Stores_Data_Size  :  constant  :* 

Stores_Station_Size  + 

Station_Weapon_Load_Size  + 

Halfword_Size  + 

Word_Size; 

for  Ownship_Stores_Data' size  use 
Ownship_Stores_Data_Size; 

for  Weapon_Status_Record  use 
record 
Station 

at  0  range  0 . . Stores_Station_Size-l; 

Status 

at  Stores_Station_Size/Bytes  range  0. .Weapon_Status_Size-l; 
end  record; 

Weapon_Status_Record_Size  :  constant 
Stores_Station_Size  + 

Weapon_Status_Size; 
for  Weapon_Status_Record' size  use 
Weapon_Status_Record__Size; 

Weapon_Status_Array_Size  :  constant  := 

Weapon_Status_Record_Size  * 

G1 oba l_Me s s age_Type s . Numbe r_Of _S t o r e s_S t a t i on s ; 
for  Weapon_Status_Array' size  use 
Weapon_St atus_Ar ray_S i ze ; 

for  Weapon_Status_Output  use 
record 

Numbe r_Of_St at i ons 

at  0  range  0. .Word_Size-l; 

Data 

at  Word_Size/Bytes  range  0. . Weapon_Status_Array^Si2e-l; 
end  record; 

for  Weapon_Status_Output' size  use 
Word_Size  + 

Weapon_Status_Array_Size; 
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—  10.12.3.6 

Polar_Direction_Si2e  :  constant 

Engineering_Units .Polar_Direction_Size; 
for  HUD_Output_Record  use 
record 

Pull_Up_Anticipation_Cue 

at  0  range  0. .Word_Size-l; 

CCIP_Reticle 

at  Word_Size/Bytes  range  0. .Polar_Direction_Size-l; 
end  record; 

for  HUD_Output_Record' size  use 
Word_Size  + 

Polar_Direction_Size; 

_ ★ 

end  Weapons_Output  Interface_Types; 
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—  %Z%  Unit  Name: 


Weapons_Output_Interface 


—  %Z%  Source  Pathname:  %P% 


Package  Spec  (no  body) 

(tbd) 

Gary  Kamsickas,  Bob  Crispen,  et  al. 

12  August  1993 

%M% 


%Z%  Unit  Type: 

%Z%  Unit  ID: 

%Z%  Author: 

%Z%  Date  of  Origin: 
%Z%  sees  Filename: 
%Z%  Delta  ID: 

%Z%  Delta  Date: 

%Z%  eurrent  Release; 


—  Purpose: 

—  This  package  specifies  all  the  message  objects  which  are  sent  by  the 

—  Weapons  segment . 

—  Adaptation: 

—  The  first  step  in  adaptation  is  to  determine  which  of  the  functions 
in  this  segment  will  not  be  performed,  based  on  simulator 

requirements . 

—  The  messages  associated  with  these  functions  need  not  be  sent,  and 
should  therefore  be  deleted  or  commented  out. 

Each  message  declaration  is  followed  by  a  comment  line  containing 

—  "Destination:"  and  the  abbreviations  of  the  segment (s)  which  receive 
this  message.  These  comments  should  be  modified  to  account  for 

(a)  the  presence  or  absence  of  other  segments,  and  (b)  the 
requirements 

—  of  the  other  segments  for  data.  For  example,  if  segment  X  is  absent, 
then  the  notation  that  segment  X  is  a  destination  of  a  given 

—  message  should  be  removed.  Similarly,  when  segment  Y  does  not 
reejuire 

—  the  data  in  a  given  message,  then  the  notation  that  segment  Y  is  a 
destination  for  that  message  should  be  removed. 

—  When  the  segment  abbreviations  have  all  been  removed' for  a  message, 
it  is  clear  that  this  message  need  not  be  sent,  and  the  message 
object  declaration  itself  may  be  commented  out  or  deleted. 

with  Weapons_Output_Interface_Types; 
with  Control  Types; 
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with  Global_Message_Types; 
with  Moving_Mociel_Types; 

package  Weapons_Output_Interface  is 


_ *  ♦ 

— /  10.13  Weapons  Output  Interface  * 

_ ♦  ★ 


— ★★★*★******* ♦★★Function: 

— /  10.13.1  Ownship  Fire  Control 

—  ^  ★ 


Ownship_Fire_Control_Eighth_Rate_Outputs  : 
Weapons_Output_Interf ace_Types . 
Ownship_Fire_Control__Eighth_Rate; 

—  Destination:  FS 


—SEND -ON-CHANGE  OUTPUTS 

Ownship_Weapon_Fire_Occurrence  : 
Weapons_Output_Interf ace_Types . 
Ownship_Weapon_Fire_Status; 

—  Destination:  ENV,  FS,  FD,  lOS,  EW,  PHC,  VIS 


— ***************Function: 

_ * 

— /  10.13.2  Ownship  Weapon  Dynamics 

— —★ 


Ownship_Weapon_Dynamics_Half_Rate_Outputs  : 
Weapons_Output_Interf ace_Types . 
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Own  Shi  p_We  apon_Dynanii  c  s_H  a  1  f  _Ra  t  e ; 

—  Destination:  ENV,  RDR,  lOS,  VIS,  FS,  EW,  NAV 


— ********** *****Punction: 

_ _  ★ 

— /  10.13.3  Ownship  Weapons  Stores 

_  .  * 

— SEND-ON-CHANGE  OUTPUTS 

Ownship_Stores_Data_Update  : 

Weapons_Output_Interf ace_Types . 
Ownship_Stores_Data; 

—  Destination:  ENV,  FD,  lOS,  FS 


Ownship_Stores_Status__Update  : 
Weapons_Output_Interf ace_Types . 
Weapon_Status__Output ; 


—  Destination:  ENV,  FD,  lOS,  FS 


— ***************Punction; 

— /  10.13.4  Target  Designation 

_ * 

—  NONE 


— ************* ♦★Function : 

_ ♦ 

— /  10.13.5  Threat  Weapons'  Damage  Assessment 
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— SEND-ON-CHANGE  ONLY 


Ownship_Damage_Occurrence  ; 
Moving_Model_Types . 
Scoring_Damage_Data; 


—  Destination:  ENV,  EW,  lOS,  FD,  PRO,  FC,  FS,  NAV,  RDR,  PHC,  VIS 


Ownship_Scoring_Activation  : 
Moving_Moclel_Types . 
Scoring_Activation_Status; 

—  Destination:  EW,  lOS 


- **♦★*★* 

_ ★ 

— /  10.13.6  Weapons  Support 


SEND-ON-CHANGE  OUTPUTS 


Weapons_Discrete_Change  : 

Weapons__Output_Interf  ace_Types . 
Weapons_Discrete  Output  List; 


—  Destination:  FS 


Weapon_Deactivation  : 
Moving_Model_Types . 
Moving_Model_Deactivation; 

—  Destination:  ENV,  RDR,  VIS,  lOS,  EW 


Weapons_Scoring_Response  : 
Control_Types. 

Scoring  Response; 
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—  Destination  :  lOS 


Jett ison_Status_Change_Of_St ate 
Global_Message_Types . 
Jettison  Status; 


—  Destination  :  ENV,  FS 


HUD_Max_Rate_Output  : 

Weapons_Output_Interf ace_Types . 
HUD_Output_Record; 

—  Destination  :  FS 


Stores_Conf ig  : 

Global_Message_Types . 
Weapon_Station_Change; 

—  Destination  :  FS,  lOS 


Weapons_Seginent_Simulation_State_Response  : 
Control_Types . 

Seginent_Simulation_State_Response; 

—  Destination  :  lOS 


Weapons_Segment_Training_Mode_Response  : 
Control_Types . 

Segment_Training_Mode_Response; 

—  Destination  :  lOS 


Weapons_Perfonnance_Test_Response  : 
Control_Types . 

Performance  Test  Response; 
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—  Destination  :  lOS 


Weapons_Off_Line_Diagnostic_Response  : 
Control_Types . 

Off_Line_Diagnostic_Response; 

—  Destination  :  lOS 


Weapons_Remote_Controlled_Diagnostic_Response 
Control_Types . 

Remote_Cont  rol led_Di agnos t ic_Response ; 

—  Destination  :  lOS 


Weapons_On_Line_Diagnostic_Response  : 
Control_Types. 

On_Line_Diagnostic_Response; 

—  Destination  :  lOS 


_ ★ 

end  Weapons_Output_Interface; 
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%Z%  Unit  Name: 

%Z%  Source  Pathname: 
%Z%  Unit  Type: 

%Z%  Unit  ID: 

%Z%  Author: 

%Z%  Date  of  Origin: 
%Z%  sees  Filename: 
%Z%  Delta  ID: 

%Z%  Delta  Date: 

%Z%  eurrent  Release: 


Rada  r_Ou tput _I n t e  r  f  ace_Type  s 
%P% 

Package  Spec  (no  body) 

(tbd) 

Gary  KamsieJeas,  Bob  erispen,  et 

3  August  1993 

%M% 

%I% 

%G% 

%R% 


al . 


—  Purpose: 

—  This  package  specifies  types  for  messages  which  are  output  only 

—  by  the  Radar  segment.  Other  packages 

—  that  include  types  that  may  be  sent  by  this  segment  include 

—  Control_Types,  Moving_Model_Types,  Global_Message_Types  and 

—  Service_Function_Types. 

—  Adaptation: 

—  The  section  containing  the  aircraft/simulator  specific  types  must  be 

—  modified  to  match  the  requirements  of  the  aircraft  being  simulated 
or 

—  the  requirements  for  the  simulator.  As  a  general  rule,  the  contents 
of  the  section  containing  reusable  types  will  not  need  to  be 

—  modified.  The  representation  specs  in  the  private  part  are  designed 

—  to  require  little  or  no  modification. 

with  Base_Types; 
with  Engineering_Units; 
with  Global_Message_Types; 
with  Control_Types; 
with  Moving_Model_Types; 

package  Radar_Output_Interface_Types  is 


% 


- ★  * 

— /  10.14  Radar  Output  Interface  Types  * 

—  —  ♦  ★ 
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— /  10.14.1  Aircraft/Simulator  Specific  Radar  Types 


_ ********♦**★********♦***★***<*********** 


—  These  constants  are  important  only  if  you  collect  targets  or 

—  moving  models  together  into  one  message,  rather  than  sending 

—  one  at  a  time. 

Maximum_Number_Of_Air_To_Air_Targets  :  constant  10; 

Maximum_Number_Of_Air_To_Ground_Targets  :  constant  :■  10; 

Maximum_Number_Of_Targets  :  constant  :*  10; 

Maximum  Number_Of_Moving_Models  :  constant  10; 


—  This  is  the  count  of  the  higher  order  harmonics  of  the 

—  operating  frequency.  Adapt  as  required  for  a  specific 

—  application. 

Maximum_Number_Of_Frequency_Harmonics  :  constant  :=  5; 

—  This  and  many  of  the  following  type  declarations  will  be  adapted 

—  by  deleting  those  modes,  sensor  types,  etc.  which  are  inactive 

—  in  this  simulation. 

type  Specific_Mode_Type  is  ( 

Ground_Map, 

Raid_Assessment, 

Search, 

Track, 

Track_While_Scan) ; 

subtype  PRF_Type  is  Base_Types .Unsigned_Integer_32  range  1.. 100000; 

type  Antenna_Index  is  ( 

Main_Antenna, 

Flood_Horn) ; 

type  Assigning_Sensor_Type  is  ( 

Tactical_Radar, 

SAR)  ; 
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type  Assigned_Sensor_Type  is 
FLIR, 

LLTV, 

LST, 

RWR)  ; 


( 


type  Sensor_Source  is  ( 
Tactical_Radar, 

SAR, 

FLIR, 

LLTV, 

LST)  ; 

type  Beain_Shape_Type  is  ( 
Pencil, 

Fan, 

Flood) ; 


type  Wavefonn_Type  is  ( 
Sawtooth, 

Sine, 

Square) ; 


type  Search_Pattern_Type  is  ( 
Vertical_Scan, 
Horizontal_Scan, 

Boresight) ; 


type  Data_Update_Rate  is  ( 
Request_High, 

Allow  Low) ; 


—  Declare  all  D/Os  in  the  flight  station  that  this  segment  will 

—  turn  on  or  off 

type  Radar_Discrete_Outputs  is 
(To  Be  Determined) ; 


—  Characteristics  which  the  radar's  sensor  fusion  ma)ces  )cnown  to 

—  EW  or  VIS  on  this  simulator  or  radar  system 
type  Sensor_Fused_Discernable_Characteristics  ( 

Sensor  ;  Sensor_Source  Tactical  Radar; 
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Relative_Velocity_Resolved  :  Base_Types.Sim_Boolean 
Base_Types .False; 

Range_Resolved  :  Base_Types .  Siin_Boolean 

Base_Types . False)  is 
record 

Sensing_Device  :  Sensor_Source  Sensor; 

Moving_Model  :  Moving_Model_Types .Moving_Model_ID; 

Gimt)al_Angles  :  Engineering_Units.Polar_Direction; 

Moving_Model_Cross_Section_A2imuth  :  Engineering_Units .Radians; 
Moving_Model_Cross_Section_Elevation  :  Engineering_Units .Radians; 
case  Sensor  is 
when  Flir  => 

Temperature  :  Engineering_Units .Degrees_C; 

when  Tactical_Radar  I  SAR  -> 

Range_Rate_Known  :  Base_Types.Sim_Boolean  :  = 

Relative_Velocity_Resolved; 

Range_Known  :  Base_Tvpes.Sim_Boolean  :*= 

Range_Resolved; 

case  Relative_Velocity_Resolved  is 
when  Base_Types . True  *> 

Range_Rate  :  Engineering_Units. Knots; 

case  Range__Resolved  is 
when  Base_T>pes . True  => 

Slant_Range  :  Engineering_Units .Nautical_Miles; 

when  Base_Types . False  => 
null; 
end  case; 

when  Base_Types, False  => 
null; 
end  case; 

when  Lltv  |  Lst  => 
null; 
end  case; 
end  record; 


— /  10.14.2  Aircraft/Simulator  Reusable  Radar  Types 

_ ♦ 
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—  Use  this  type  if  the  simulation  is  sending  data  on  one  target  at  a 

—  time  (i.e.,  potentially  several  messages  of  this  type  in  a  frame) 
type  Air_To_Air_Target_Data  is 

record 

Designated_Target_Location  : 

Engineering_Units . Earth_Position_Components; 

Designated_Target_Identification  :  Moving_Model_Types.Moving_Model  ID; 
Designated_Target_Motion  : 

Engineering_Units . Earth_Velocity_Components; 

Designated_Target_Attitude  : 

Engineer ing_Unit s .Angular_Position_Components; 

Designated_Target_Tracking  :  Base_Types.Sim__Boolean; 

end  record; 


subtype  Air_To__Air_Target_Count  is  Base_Types.Unsigned_Integer_32  range 
1 . .Maximum_Number_Of_Air_To_Air_Targets; 

type  Air_To_Air_Target_Array  is 

array  (Air_To_Air_Target_Count)  of 
Air_To_Air_Target__Data; 

—  Use  this  type  if  the  simulation  sends  data  on  several  targets  at 

—  the  same  time  (i.e.,  one  message  per  frame) 
type  Air_To_Air_Target__Data_Record  is 

record 

Number_Of_Targets  :  Air_To_Air_Target_Count; 

Air_To_Air_Targets  :  Air_To_Air_Target_Array; 
end  record; 


—  Use  this  type  if  the  simulation 

—  time  (i.e.,  potentially  several 
type  Target_Detection_State  is 

record 

Designated_Target_Identification 

Illuminated 

E 1 e va t i on_And_A 2 imu t h_Re s o 1 ved 
Relative_Velocity_Resolved 
Acqu i s i t i on_At t emp t ed 
Range_Re solved 
Lockon 
end  record; 


is  sending  data  on  one  target  at  a 
messages  of  this  type  in  a  frame) 

;  Moving_Model_Types .  Moving_Model_ID ; 
:  Base_Types.Sim_Boolean; 

:  Base_Types.Sim_Boolean; 

:  Base_Types.Sim_Boolean; 

:  Base_Types.Sim_Boolean; 

:  Base_Types.Sim_Boolean; 

:  Base_Types.Sim  Boolean; 
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subtype  Target_Count  is  Base_Types 
1.. Maximum  Number  Of  Targets; 


.Unsigned_Integer_32  range 


type  Target_Detection_State_Array  is 
array  (Target_Count)  of 
Target  Detection  State; 


—  Use  this  type  if  the  simulation  sends  data  on  several  targets  at 

—  the  same  time  (i.e.,  one  message  per  frame) 
type  Target_Detection_State_Record  is 

record 

Number_Of_Targets  :  Target_Count; 

Target_Detection__Data  :  Target_Detection_State_Array; 
end  record; 

type  Coarse_Mode_Type  is  { 

Active, 

Passive, 

Off) ; 


subtype  Frequency_Harmonics_Count  is  Base_Types .Unsigned_Integer_32 
range  1 , . MaxiraumJNumbe tjOf _Frequency_Harmonics ; 


type  Active_Freq_Array  is 

array  (Frequency_Harmonics_Count)  of 
Base_Types, Float  32; 


type  Selected_Antenna_Type  is 

array  (Antenna_Index)  of  Base_Types. Discrete  State; 


type  Radar_Generic_Information  is 
record 

Ac  t i ve_F  requency 
Center_Beam_Direction 
Power  Factor 


% 


PRF 

Data_Validity_Time 
Selected_Antenna 
Coarse  Mode 


Active_Freq_Array; 

Engineering_Units .Polar_Direction; 
Engineering_Unit s . Watts ; 

—  Computed  as  transmitter 

—  power  times  transmit  antenna  gain. 
PRF_Type; 

Control^Types . Frame_Number; 

Se 1 ec t ed_An t enna_Type ; 

Coa r se_Mode_Type ; 
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Specific_Mode  :  Specif icJMode_Type; 

end  record; 

subtype  Air_To_Ground_Target_Count  is  Base_Types . Unsigned_Integer_32 
range 

1 . .Maximum_Number_Of_Air_To_Ground_Targets; 

type  Radar_Hydraulic_Component_Flow_Array  is 

array  (Global_Message_Types .  Radar_Hydraulic_Coinponent ) 
of  Engineering_Units . Gal_Per_Min; 

Number_Of_Radar_Discrete_Outputs  :  constant 

Radar_Discrete_Outputs'pos  (Radar_Discrete_Outputs' last)  - 
Radar_Discrete_Outputs'pos  (Radar_Discrete_Outputs' first )  +  1; 


— /  10.14.3  Radar  Segment  Output  Records 
_ 

(m . 


—  ★♦*************Pujjction: 

_ * 

— /  10.14.3.1  Radar  Processor 


—  NONE 


— *♦♦**★★♦* ♦★♦♦★♦Funct ion: 

— /  10.14.3.2  Radar  Image  Generation 


type  Image_Generation_Moving_Models_Half_Rate  is 
record 

Current_Air_To_Air_Target_Data  :  Air_To_Air_Target_Data_Record; 

— WPN 

end  record; 

—  If  multiple  messages  about  target  data  are  to  be  sent  in  a  framer 
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—  rather  than  collecting  target  data  into  one  message  which  is  sent 

—  once  a  frame,  then  comment  out  the  definition  above  and  use  the 

—  two  definitions  below: 

—  Send  one  of  these 

—  type  lmage_Generation_Moving_Models_Half_Rate  is 

record 

Air_To_Air_Targets_Detected  :  Air_To_Air_Target_Count;  — WPN 

—  end  record; 

—  And  send  0  or  more  of  these  (where  the  number  will  match  the 

—  Air_To_Air_Targets_Detected  field  of  the  above  message)  . 

—  type  Target_Data_Half_Rate  is 

record 

Air_To_Air_Targets  :  Air_To_Air_Target_Data;  — WPN 

—  end  record; 

type  Image_Generation_Moving_Models_Quarter_Rate  is 
record 

Target_Detection_Data  :  Target_Detection_State__Record; 
Radar_Generic_Data  :  Radar_Generic_Information;  — EW 
end  record; 

—  If  multiple  messages  about  target  data  are  to  be  sent  in  a  frame, 

—  rather  than  collecting  target  data  into  one  message  which  is  sent 

—  once  a  frame,  then  comment  out  the  definition  above  and  use  the 

—  two  definitions  below: 

—  Send  one  of  these 

—  type  Image_Generation_Moving_Models_Quarter_Rate  is 

record 

Target s_Detected  :  Target_Count; 

Radar__Generic_Data  :  Rada r_Generic_Informat ion;  — EW 

—  end  record; 

—  And  send  0  or  more  of  these  (where  the  number  will  match  the 

—  Targets_Detected  field  of  the  above  message) . 

—  type  Target_Data_Quarter_Rate  is 

record 

Target_Detection_Data  :  Target_Detection_State; 

—  end  record; 


A-267 


D495-10735-1 
20  August  1993 


—  SEND-ON-CHANGE 

type  Re jecteci_Air_To_Air_Target_Array  is 
array  (Air_To_Air_Target_Count)  of 
Mo V i ng_Mode l_Type  s . Mo v i ng_Mode 1_I D ; 

type  Air_To_Air_Re ject_Data  is 
record 

Nuinber_Of_Re jected_AA_Targets  :  Air_To_Air_Target_Count; 

Re jected_AA_Targets  :  Re jected_Air_To_Air_Target_Array; 

end  record; 

—  If  multiple  messages  about  rejected  targets  are  to  be  sent  in  a  frame, 

—  rather  than  collecting  data  into  one  message  which  is  sent  once  a 

—  frame,  then  comment  out  the  two  definitions  above  and  use  the 

—  definitions  below: 

—  type  Air_To_Air_Re ject_Data  is 

record 

Re jected_AA_Target  :  Moving_Model__Types.Moving_Model_ID; 

—  end  record; 


type  Air_To_Ground_Target_Array  is 

array  (Air_To_Ground_Target_Count)  of 
Engineering_Units . Earth_Position_Components; 


type  Air_To_Ground_Target_Data  is 
record 

Number_Of_AG_Targets  :  Air_To_Ground_Target_Count; 
Designated_Points  :  Air_To_Ground_Target_Array; 
end  record; 

—  If  multiple  messages  about  air-ground  targets  are  to  be  sent  in  a 
frame, 

—  rather  than  collecting  data  into  one  message  which  is  sent  once  a 

—  frame,  then  comment  out  the  two  definitions  above  and  use  the 

—  definition  below: 


—  type  Air_To_Ground_Target_Data  is 
record 


Designated_Point  :  Engineering  Units 


—  end  record; 

type  Air_To_Ground_Re ject_Data  is 


Earth_Position_Components; 
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record 

Nuinber_Of_Re jected_AG_Targets  :  Air_To_Ground_Target_Count ; 

Re jected_AG_Targets  :  Air_To_Ground_Target_Array; 

end  record; 

—  If  multiple  messages  about  rejected  targets  are  to  be  sent  in  a  fi'arne, 

—  rather  than  collecting  data  into  one  message  which  is  sent  once  a 

—  frame,  then  comment  out  the  definition  above  and  use  the 

—  definition  below: 

—  type  Air_To_Ground_Re ject_Data  is 

record 

Re jected_AG_Target  :  Engineering_Units.Earth_Position_Components; 

—  end  record; 

type  Moving_Model_Data_Update_Rate_Change_Request  is 
record 

ID  :  Moving_Model_Types  .Moving_Model_ID; 

Update_Rate  ;  Data_Update_Rate; 
end  record; 

type  Ownship_Beacon_Data  is 
record 

Beacon_Range  :  Engineering_Units.Nautical_Miles; 

Beacon_Code  :  Base_Types .Unsigned_Integer_32; 
end  record; 


—  ***************Purjction: 

_ ★ 

— /  10.14.3.3  Airborne  Interrogate  Sensor 


— SEND-ON-CHANGE 


—  Depending  on  the  implementation,  this  segment  will  either  send  a 

—  number  of  these  messages: 

type  Moving_Model_IFF_Data  is 
record 

ID  :  Moving_Model_Types. Moving  Model  ID; 
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IFF  ID  :  Global_Message_Types. IFF_Data; 
end  record; 


—  ...or  it  will  collect  the  moving  model  data  into  an  array; 

type  lFF_Interrogated_Model_Array  is 

array  (Moving_Model_Types.Moving_Model_Count)  of 
Moving_Model_IFF_Data; 


—  ...and  send  the  ones  which  have  changed  in  one  of  these  messages: 

type  Airborne_IFF_Interrogate_Data  is 
record 

Number_Of_Interrogated_Models  :  Moving_Model_Types . Moving_Model_Count ; 
Moving_Model_IFF_Data  ;  IFF_Interrogated_Model_Array; 

end  record; 


— ******  *********Function: 

— /  10.14.3.4  Terrain  Following/Terrain  Avoidance/ 

— /  Radar  Guidance 

_ ★ 


—S  END-ON-CHANGE 

type  TF_TA_Data  is 
record 

Terrain  Following  Pitch  Command  :  Engineering  Units . Radians; 


Radar_Roll_Command 
Radar_Yaw_Command 
Terrain_Following_Engaged 
Terrain_Following_Valid 
Radar_Guidance_Engaged 
Radar_Guidance_Valid 
end  record; 

— ***************pynction: 


:  Engineering_Units. Radians; 
:  Engineering_Units. Radians; 
:  Base_Types.Sim_Boolean; 

:  Base_Types . Sim_Boolean; 

:  Base_Types.Sim_Boolean; 

:  Base_Types.Sim_Boolean; 
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— /  10.14.3.5  Mission  Computer  Interface 

—  —  ♦ 


type  Mission_Computer_Interface_Half_Rate  is 
record 

Location_Estimate_And_Flight_Regime  :  Air_To_Air_Target_Data;  —  EW, 

VIS 

end  record; 

— SEND -ON -CHANGE 

type  Mission_Computer_Sensor_Assignment_Data  is 
record 

Moving_Model  :  Moving_Model_Types  .Moving_Model_ID; 
Assigning_Sensor  :  Assigning_Sensor_Type; 

Assigned_Sensor  :  Assigned_Sensor_Type; 

Lost_Track  :  Base_Types.Sim_Boolean; 

end  record; 

—  See  10.14.3.1  above  for  definition  of 

—  Sensor  Fused  Discernable  Characteristics 


—  Depending  on  the  implementation,  this  segment  will  either  send  a 

—  number  of  these  messages: 

type  Single_Threat_Probability_Data  is 
record 

Threat_ID  :  Moving_Model_Types.Moving_Model_ID; 

Probability_Of_That_Threat  :  Engineering_Units .Normalized; 
end  record; 


—  ...or  it  will  collect  the  threats  into  an  array; 

type  Threat_Probability_Array  is 

array  (Moving_Model_Types.Moving_Model_Count)  of 
Single_Threat_Probability_Data; 
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—  ...and  send  the  ones  which  have  changed  in  one  of  these  messages: 

type  Threat_Probability_Record  is 
record 

Number_Of_Threats  :  Moving_Model_Types.Moving_Model_Count; 
Probable_Threats  :  Threat_Probability_Array; 
end  record; 

type  Threat_Priority_Data  is 
record 

Model_Number  :  Moving_Model__Types  .Moving_Model_ID; 
Threat^Priority  :  Engineering_Units. Normalized; 
end  record; 

type  Dynamic_Radar_Data  is 
record 

Beam_Shape  :  Beam_Shape_Type; 

Waveform  :  Waveform_Type; 

Dwell_Time  :  Engineering_Units. Seconds; 

Revisit_Time  :  Engineering_Units .Seconds; 

Search__Pattern  :  Search_Pattern_Type; 

end  record; 

_ ★ 

— /  10.14.3.6  Radar  Aircraft  Systems  Interface 

_ it 

type  Radar_Aircraft_Systcms_Interface_Eighth_Rate  is 
record 

Electrical_Loads  :  Global_Message_Types . 

Aircraft_Electrical_Bus_Load_Array; 

— FS 

Hydraulic_Component_Flows  :  Radar_Hydraulic_Component_Flow_Array; 

— FS 

end  record; 


— ★★♦★♦★♦♦★★♦♦♦★★pufjction: 
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Crew  Station  Hardware  Panel  Interface 


— /  10.14.3.7 
_ * 

— SEND -ON-CHANGE 


—  Depending  on  the  implementation,  this  segment  will  either  send  a 

—  number  of  these  messages: 

type  Radar_Discrete_Output_And_State  is  record 
ID  :  Radar_Discrete_Outputs; 

State  :  Base_Types.Discrete_State; 
end  record; 


—  ...or  it  will  collect  the  discretes  into  an  array; 


subtype  Radar_Discrete_Output_Count  is 
Base_Types . Unsigned_Integer_32 
range  l..Number_Of  Radar_Discrete_Outputs; 


a 


type  Radar_Discrete_Output_Array  is  array 
Radar_Discrete_Output_Count)  of 
Radar_Discrete_Output_And__State; 


( 


—  ...and  send  the  ones  which  have  changed  in  one  of  these  messages 

type  Radar_Discrete_Output_List  is 
record 

Number_Of_DOs  :  Radar_Discrete_Output_Count; 

Discrete_Outputs  :  Radar_Discrete_Output_Array; 
end  record; 


— ♦♦★★★★★♦★★★★♦★★punction: 

_ W 

— /  10.14.3.8  Radar  Database 


—  See  Service  Function_Types 
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r  1 


— *************  *  *Funct ion : 

— /  10.14.3.9  Visual  Database 


—  See  Service  Function_Types 


— ***************punction: 

—  — ★ 

— /  10.14.3.10  Spatial  Relations 


—  See  Service  Function_Types 


— ★★♦♦★♦★♦★♦★★♦★♦Function: 

^ 

— /  10.14.3.11  Occulting 

... 

—  See  Service  Function_Types 


— ★★★★★★★★★★★★♦★★Function: 

— /  10.14.3.12  Radar  Support 


—  SEND -ON-CHANGE  ONLY 


—  See  Moving_Model_Types  for  definition  of  Emitter_Unique_Data 


—  See  Control__Types  for  responses  to  lOS 

_ * 

— /  10.14.4  Radar  Representation  Specs 
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private 


—  Declarations  to  make  representation  specs  more  readable 


Bytes  :  constant  :=  8;  —  Bits  per  byte 

Byte_Size  :  constant  :*  1  *  Bytes; 

Halfword_Size  :  constant  :=  2  ♦  Bytes; 

Word  Size  :  constant  :=  4  *  Bytes; 


—  10.14.3.2 

Moving_Model_ID_Size  :  constant  :* 

Moving_Model_Types . Moving_Model_ID_Si ze; 

Earth_Position_Components_Size  ;  constant  := 

Engineering_Units . Earth_Position_Components_Size; 

Earth_Velocity_Components_Size  ;  constant  := 

Engineering_Units.Earth_Velocity_Components_Size; 

Angular_Position_Components_Size  :  constant 

Engineering_Units.Angular_Position_Components_Size; 

for  Air_To_Air_Target_Data  use 
record 

Designated_Target_Location 
at  0 

range  0. . Earth_Position_Components_Size-l; 
Designated_Target_Identif ication 

at  Earth_Position_Components_Size /Bytes 
range  0. .Moving_Model_ID_Size-l; 
Designated_Target_Motion 

at  Earth_Position_Components_Size/Bytes  + 

Mo V i ngJMode 1 _I D_S i z e /By t e s 
range  0. . Earth_Velocity_Components_Size-l; 
Designated_Target_Attitude 

at  Earth_Position_Components_Size/Bytes  + 
Moving_Model_ID_Size/Bytes  + 
Earth_Velocity_Components_Size/Bytes 
range  0. .Angular_Position_Components_Size-l; 
Designated_Target_Tracking 

at  Earth_Position_Components_Size/Bytes  + 
Moving_Model_ID__Size/Bytes  + 
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Earth_Velocity_Components_Size/Bytes  + 

Angu 1 a r_P o s i t i on_Componen t s_S i ze / By t e s 
range  0. .Byte_Size-l; 
end  record; 

Air_To_Air_Target_Data_Size  :  constant 
Earth_Position_Components_Size  + 

Moving_Model_ID_Size  + 

Earth_Velocity_Components_Size  + 

Angular_Position_Components_Size  + 

Byte_Size; 

for  Air_To_Air_Target__Data' size  use 
Ai r_To_Ai r_Targe t_Da t  a_S i ze ; 

Air_To_Air_Target_Array_Size  :  constant  :* 
Air_To_Air_Target_Data_Size  * 
Maximuin_Number_Of_Air_To_Air_Targets; 

for  Air_To_Air_Target_Ar ray' size  use 
Ai r_To_Ai r_Targe t_Ar r ay_S i ze; 

for  Air_To_Air_Target__Data_Record  use 
record 

Numbe  r__0f  _Tar  ge  t  s 

at  0  ♦  Word_Size/Bytes  range  0. .Word_Size“l; 
Air_To_Air_Targets 

at  1  *  Word_Size/Bytes  range  0 . . Air_To_Air_Target_Array_Size-l; 
end  record; 

Air_To_Air_Target_Data_Record_Size  :  constant  := 

Word_Size  +  Air_To_Air_Target_Array_Size; 
for  Air_To_Air_Target_Data_Record' size  use 
Ai r_To_Ai r_Ta  rge t_Da t  a_Record_S i ze ; 

for  Iinage_Generation_Moving_Models_Half_Rate' size  use 
Ai r_To_Air_Target_Dat a_Record_Si ze ; 

for  Target_Detection_State  use 
record 

Designated_Target_Identification 

at  0  range  0. .Moving_Model_ID_Size-l; 

Illuminated 

at  Moving_Model_ID_Size/Bytes 
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range  O..Byte_Size-l; 

E 1 e va t i on_An d_A z i mu t h_Re s o 1 ved 

at  Moving_Model_ID_Size /Bytes  +  1  *  Byte_Size/Bytes 
range  O..Byte_Size-l; 

Relative_Velocity_Resolved 

at  Moving_Model_ID_Size/Bytes  +  2  *  Byte_Size/Bytes 
range  0 . .Byte_Size-l; 

Acqui si tion_At tempted 

at  Moving_Model_ID_Size /Bytes  +  3  *  By te_Size /Bytes 
range  0. .Byte_Size-l; 

Range_Resolved 

at  Moving_Model_ID_Size/Bytes  +  4  *  Byte_Si2e/Bytes 
range  0 . .Byte_Size-l; 

Lockon 

at  Moving_Model_ID_Size /Bytes  +  5  *  Byte_Size /Bytes 
range  0. .Byte_Size-l; 
end  record; 

Target_Detection_State_Si2e  :  constant  := 

Moving_Model_ID_Size  +  6  *  Byte_Size; 
for  Target_Detection_State' size  use 
Target_Detection_Stat<»_Size; 

Target_Detection_State_Array_Size  :  constant  := 

Target_Detection_State_Size  *  Maximum_Nuinber_Of_Targets; 
for  Target_Detection_State_Array' size  use 
Target_Detection_State_Array_Size; 

for  Target_Detection_State_Record  use 
record 

Number_Of_Targets 

at  0  *  Word_Size /Bytes  range  0. . Word_Size-l; 
Target_Detection_Data 

at  1  *  Word_Size/Bytes  range  0. .Target_Detection_State_Array_Size-l 
end  record; 

Target_Detection_State_Record_Size  :  constant  := 

Word_Size  +  Target_Detection_State_Array_Size; 
for  Target_Detection_State_Record' size  use 
Target_Detection_State_Record_Size; 

Active_Freq_Array_Size  :  constant  :■ 
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Word_Size  *  Maximum_Number_Of_Frequency__Hannonics 
for  Act ive_Freq_Array' size  use 
Ac t i ve_F  req_Ar  r ay_S i ze ; 

Polar_Direction_Size  :  constant 

Engineering_Units.Polar_Direction_Size; 

Number_Of_Antennas  :  constant  :* 

Antenna_Index' pos  ( 

Ant enna_Index' last)  - 
Antenna_Index'pos  ( 

Ant enna_Index' first)  +  1; 

Selected_Antenna_Type_Size  :  constant  :■ 

Byte_Size  *  Nuinber_Of_Antennas; 
for  Selected_Antenna_Type'  size  use 
Selected_Antenna_Type_Size; 

Coarse_Mode_Type_Si2e  :  constant  Byte_Size; 
for  Coarse_Mode_Type' size  use 
Coa  r se_Mode_Type_S i ze ; 

Specific_Mode_Type_Size  :  constant  :=  Byte_Si2e; 
for  Specif ic_Mode_Type' size  use 
Specific_Mode_Type_Size; 

for  Radar_Generic_Infonnation  use 
record 

Active_Frequency 
at  0 

range  0. -Active_Freq_Array_Size-l; 
Center_Beam_Direction 

at  Active_Freq_Array_Size/Bytes 
range  0 . .Polar_Direction_Size-l; 

Power_Factor 

at  Active_Freq_Array_Size/Bytes  + 
Polar_Direction_Si2e/Bytes 
range  0. .Word_Size-l; 

PRF 

at  Active_Freq_Array__Size/Bytes  + 
Polar__Direction_Size/Bytes  + 
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Word_Size /Bytes 
range  0.  .Wordi_Size-l; 

Data_Valiciity_Time 

at  Active_Freq_Array_Size/Bytes  + 
Polar_Direction_Size/Bytes  + 

2  *  Worci_Size /Bytes 
range  0. .Word_Size-l; 

Selected_Antenna 

at  Active_Freq_Array_Size/Bytes  + 
Polar_Direction_Size/Bytes  + 

3  *  Word_Size/Bytes 

range  0. .Selected_Antenna_Type_Size-l; 
Coarse_Mode 

at  Active_Freq_Array_Size/Bytes  + 
Polar_Direction_Size/Bytes  + 

3  *  Word_Size /Bytes  + 
Selected_Antenna_Type_Size/Bytes 
range  0. .Coarse_Mode_Type_Size-l; 

Specif ic_Mode 

at  Active_Freq_Array_Size/Bytes  + 
Polar_Direction_Size/Bytes  + 

3  *  Word_Size /Bytes  + 
Selected_Antenna_Type__Size/Bytes  + 
Coarse_Mode_Type_Size/Bytes 
range  0. . Specif ic_Mode_Type_Size-l; 
end  record; 

Radar_Generic_Inforraation_Size  :  constant 
Active_Freq_Array_Size  + 

Polar_Direction_Size  + 

3  *  Word_Size  + 

Selected_Antenna_Type_Size  + 
Coarse_Mode_Type_Size  + 

Spec i f i c_Mode_Type_S i ze ; 

for  Radar_Generic_Information' size  use 
Radar_Generic_Information_Size; 

for  Image_Generation_Moving_Models_Quarter_Rate  use 
record 

Target_Detection_Data 
at  0 
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range  0.  .Target_Detection__State_Record_Si2e-l; 
Radar_Generic_Data 

at  Target_Detection_State_Record_Size/Bytes 
range  0. .Radar_Generic_Information_Size-l; 
end  record; 

for  Iinage_Generation_Moving_Models_Quarter_Rate' size  use 
Targe t_Detection_State_Record_Size  + 

Radar_Generic_Inf ormation_Size; 

Re jected_Air_To_Air_Target_Array_Size  ;  constant 
Moving_Model_ID_Size  * 

Maxi  muin_Numbe  r_0  f  _A  i  r_T  o_Ai  r_T  a  r  ge  t  s ; 
for  Re jected_Air_To_Air_Target_Array' size  use 
Re jected_Air_To_Air_Target_Array_Size; 

for  Air_To_Air_Re ject_Data  use 
record 

Numbe  r_0  f _Re  j  e  c  t  e  d_AA_T  a  r ge t  s 
at  0  range  0. . Word_Size-l; 

Re  jected__AA_Target  s 

at  Word_Size/Bytes  range  0.  .Rejected_Air_To_Air_Target_Array_Size-l 
end  record; 

for  Air_To_Air_Re ject_Data' size  use 
Word_Size  + 

Re jected_Air_To_Air_Target_Array_Size; 

Air_To_Ground_Target_Array_Size  :  constant  :* 
Earth_Position_Components_Size  * 

Maximuin_Number_Of_Ai  r_To_Ground_Target  s  ; 
for  Air_To_Ground_Target_Array' size  use 
Air_To_Ground_Target_Array_Size; 

for  Air_To_Ground_Target_Data  use 
record 

Numbe  r_0  f _AG_T  a  r ge  t  s 

at  0  range  0. .Word_Size-l; 

Designated_Points 

at  Word_Size/Bytes  range  0. . Air_To_Ground_Target_Array_Size-l 
end  record; 

for  Air_To_Ground_Target_Data' size  use 
Word  Size  + 
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Ai  r__To_Ground_Target_Ar  ray_Si  ze ; 

for  Air_To_Ground_Re ject_Data  use 
record 

Numbe r_0 f _Re j e c t e d_AG_T a r ge t s 
at  0  range  0. .Word_Si2e-l; 

Re jected_AG_Targets 

at  Word_Size/Bytes  range  0. .Air_To_Ground_Target_Array_Si2e-l; 
end  record; 

for  Air_To_Ground_Re ject_Data' size  use 
Word_Size  + 

Air_To_Ground_Target_Array_Size; 

Data_Update_Rate_Si2e  :  constant  :*  Byte_Size; 
for  Data_Update_Rate' size  use  Data_Update_Rate_Size; 

for  Moving_Model_Data_Update_Rate_Change_Request  use 
record 
ID 

at  0  range  0.  .Moving_Model_ID__Size~l; 

Update_Rate 

at  Moving_Model_ID_Size/Bytes 
range  0. .Data_Update_Rate_Size-l; 
end  record; 

for  Moving_Model_Data_Update_Rate_Change_Request' size  use 
Moving_Model_ID_Size  +  Dai.a_bpdace_Kat.e_Size; 

for  Ownship_Beacon_Data  use 
record 

Beacon_Range 

at  0  *  Word_Size/Bytes  range  0. .Word_Size-l; 

Beacon_Code 

at  1  *  Word_Size/Bytes  range  0. .Word_Size-l; 
end  record; 

for  Ownship_Beacon_Data' size  use  2  *  Word_Size; 

—10.14.3.3 

IFF_Data_Size  :  constant  :* 

Global_Message_Types . IFF_Data_Size; 

for  Moving_Model_IFF_Data  use 
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record 

ID 

at  0 

range  0.  .Moving_Model_ID_Size-l; 

IFF_ID 

at  Moving_Model_ID_Size/Bytes 
range  0. . IFF_Data_Size-l; 
end  record; 

Moving_Model_IFF_Data_Size  :  constant  :* 

Moving_Model_ID_Size  +  IFF_Data_Size; 
for  Moving_Model_IFF_Data' size  use  Moving_Model_IFF_Data_Size; 

IFF_Interrogated_Model_Array_Size  :  constant 
Moving_Model_IFF_Data_Size  * 

Moving_Model_Types .  Maxiinum_Nurober_Of  _Moving_Models ; 
for  IFF_Interrogated_Model_Array' size  use 
IFF_Interrogated_Model_Array_Size; 

for  Airborne_IFF_Interrogate_Data  use 
record 

Number_Of_Interrogated_Models 
at  0  range  0. .Word_Size-l; 

Moving_Model_IFF_Data 
at  Word_Size/Bytes 

range  0. . IFF_Interrogated_Model_Array_Size-l; 
end  record; 

for  Airborne_IFF_Interrogate_Data' size  use 

Word_Size  +IFF_Interrogated_Model_Array_Size; 

—  10.14.3.4 
for  TF_TA_Data  use 
record 

Te  r  r  a  in_Fo  1 1  owi  ng_P  i  t  ch_Comniand 
at  0  *  Word_Size/Bytes 
range  0. .Word_Size-l; 

Radar_Rol  l_Conunand 

at  1  *  Word_Size /Bytes 
range  0. .Word_Size-l; 

Rada  r_Y  aw_Coininand 

at  2  *  Word_Size/Bytes 
range  0. .Word_Size-l; 
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Terrain_Following_Engaged 
at  3  *  Word_Size/Bytes 
range  O..Byte_Si2e-l; 

Terrain_Following_Valid 

at  3  *  Word_Size/Bytes  +  1  *  Byte_Size/Bytes 
range  0 . .Byte_Size-l; 

Radar_Guidance_Engaged 

at  3  *  Word_Size/Bytes  +  2  *  Byte_Size/Bytes 
range  0 . .Byte_Size-l; 

Rada  r_Gu i dan  c e_v a 1 i d 

at  3  *  Word_Size/Bytes  3  *  Byte_Size/Bytes 
range  0 . .Byte_Size-l; 
end  record; 

for  TF_TA_Data' size  use  3  *  Word_Size  +  4  *  Byte_Size 
—  10.14.3.5 

for  Mission_Computer_Interface_Half_Rate' size  use 
Ai r_To_Ai r_Target_Dat a_Si ze ; 

Assigning_Sensor_Type_Size  ;  constant  ;=  8; 
for  Assigning_Sensor_Type' size  use 
Assigning_Sensor_Type_Size; 

Assigned_Sensor_Type_Size  :  constant  :=  8; 
for  Assigned_Sensor_Type' size  use 
Assigned_Sensor_Type_Size; 

for  Mission_Coinputer_Sensor_Assigninent_Data  use 
record 

Moving_Model 
at  0 

range  0 . .Moving_Model_ID_Size-l; 
Assigning_Sensor 

at  Moving_Model_ID_Size/Bytes 
range  0.  .  Assigning_Sensor__Type_Size-l; 
Assigned_Sensor 

at  Moving_Model_ID_Size/Bytes  + 
Assigning_Sensor_Type_Size/Bytes 
range  0. .Assigned_Sensor_Type_Size-l; 

Lost_Trac)c 

at  Moving_Model_ID_Size/Bytes  + 
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Assigning_Sensor_Type_Size/Bytes  + 
Assigned_Sensor_Type_Si2e/Bytes 
range  0 . .Byte_Si2e-l; 
end  record; 

for  Mission_Computer_Sensor_Assignment_Data' size  use 
Moving_Model_ID_Size  + 

Assigning_Sensor_Type_Si2e  + 
Assigned_Sensor_Type_Si2e  + 

Byte_Si2e; 

Sensor_Source_Size  :  constant  Halfword__Size; 
for  Sensor_Source' size  use  Sensor_Source  Size; 


% 


for  Sensor_Fused_Discernable_Characteristics  use 
record 
Sensor 
at  0 

range  0. .Sensor_Source_Si2e-l; 
Relative_Velocity_Resolved 
at  Sensor__Source_Size/Bytes 
range  0.  .Byte__Si2e-l; 

Range__Resolved 

at  Sensor__Source__Size/Bytes  + 

Byte_Size /Bytes 
range  0. .Byte_Si2e-l; 

Sensing_Device 

at  Sensor_Source_Si2e/Bytes  + 
Byte_Size/Bytes  + 

Byte_Size/Bytes 
range  0. .Sensor_Source_Size-l; 

—  2  bytes  spare 
Movi ng_Model 

at  Sensor_Source_Size/Bytes  + 
Byte_Size/Bytes  + 

Byte_Size/Bytes  + 

Sensor__Source_Size /Bytes  + 
Halfword_Size/Bytes 
range  0. .Moving_Model_ID_Size-l; 
Gimbal_Angle3 

at  Sensor_Source__Size/Bytes  + 

Byte_Size/B,’^  3s  + 
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Byte_Size /Bytes  + 

Sensor_Source_Size /Bytes  + 
Halfworcl_Size/Bytes  + 
Moving_Model_ID_Size/Byte*? 
range  0.  .Polar_Direc^'ion_Size-l; 

Moving_Model_Cross_Section_Azimuth 
at  Sensor_Source_Size /Bytes  + 

Byte_Size/Bytes  + 

Byte_Size /Bytes  + 

Sensor_Source_Size/Bytes  + 
Halfword_Size/Bytes  + 
Moving_Model_ID_Size/Bytes  + 
Polar_uirection_Size/Bytes 
range  0. .Word_Size-l; 

Moving_Model_Cross_Section_Elevation 
at  Sensor_Source_Size /Bytes  + 

Byte_Size/Bytes 
Byte_Size/Bytes  + 

Sensor_Source_Size/Bytes  + 
Halfword_Size/Bytes  + 
Moving_Model__ID_Size/Bytes  + 
Polar_Direction_Size/Bytes  + 

Word_Size /Bytes 
range  0. .Word_Size-l; 

Ter..i,3rature 

at  Sensor_Source_Size /Bytes  + 

Byte_Size/Bytes  + 

Byte_Size /Bytes  + 

Sensor_Source_Size/Bytes  + 
Halfword_Size/Bytes  + 
Moving_Model_ID_Size/Bytes  + 
Polar_Direction_Size/Bytes  + 
Word_Size/Bytes  + 

Word_Size/Bytes 
range  0. .Word_Size-l; 

Range_Rate_Knovm  —  same  location  as  Temperature 
at  Sensor_Source_Size /Bytes  + 

Byte_Size /Bytes  + 

Byte_Size/Bytes  + 

Sensor_Source_Size/Bytes  + 
Halfword_Size/Bytes  + 
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Moving_Model_ID_Si2e/Bytes  + 
Polar_Direction_Size/Bytes  + 
Worcl_Size/Bytes  + 
Word_Size/Bytes 
range  0. .Byte_Size-l; 

Range_Known 

at  Sensor__Source_Size/Bytes  + 
Byte_Size /Bytes  + 

Byte_Size /Bytes  + 
Sensor_Source_Si2e/Bytes  + 
Halfword_Size/Bytes  + 
Moving_Model__ID_Si2e/Bytes  + 
Polar_Direction_Size/Bytes  + 
Word_Si2e /Bytes  + 
Word_Size/Bytes  + 
Byte_Size/Bytes 
range  0.  ■.Byte_Size-l; 

—  2  bytes  spare 
Range_Rate 

at  Sensor_Source_Si2e/Bytes  + 
Byte_Size/Bytes  + 

Byte_Size /Bytes  + 
Sensor__Source_Si2e /Bytes  + 
Halfword_Size/Bytes  + 
Moving_Model_ID_Size/Bytes  + 
Polar_Direction_Size/Bytes  + 
Word_Size/Bytes  + 
Word_Size/Bytes  + 
Byte_Size/Bytes  + 

Byte_Size /Bytes  + 
Halfword_Size/Bytes 
range  0. .Word_Size-l; 

Slant_Range 

at  Sensor_Source_Size /Bytes  + 
Byte_Size/Bytes  + 
Byte_Size/Bytes  + 
Sensor_Source_Size/Bytes  + 
Halfword_Size/Bytes  + 
Moving_Model_ID_Size/Bytes  + 
Polar_Direction_Size/Bytes  + 
Word_Size /Bytes  + 
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Worci_Si  26 /Bytes  + 

Byte_Si2e/Bytes  + 

Byte_Si2e/Bytes  + 

Halfword_Size/Bytes  + 

Worci_Si2e/Bytes 
range  0. .Word_Si2e-l; 

end  record; 

for  Sensor_Fused_Discernable_Characteristics' size  use 
Sensor_Source_Size  + 

Byte_Size  + 

Byte_Size  + 

Sensor_Source_Size  + 

Halfword_Size  +  —  pad 

Moving_Model_ID_Size  + 

Polar_Direction_Size  + 

Word_Size  + 

Word_Size  + 

Byte_Size  + 

Byte_Size  + 

Halfword_Size  +  —  pad 

Word_Size  + 

Word_Size; 

for  Single_Threat_Probability_Data  use 
record 

Threat_ID 

at  0  range  0. .Moving_Model_ID_Size-l; 

P  r obabi 1 i t y_Of _That_Threat 

at  Moving_Model_ID_Size/Bytes  range  0. .Word_Size-l; 

end  record; 

Single_Threat_Probability_Data_^Size  :  constant 
Moving_Model_ID_Size  +  Word_Size; 

for  Single_Threat_Probability_Data' size  use 
Single_Threat_Probability_Data_Size; 

Threat_Probability_Array_Size  :  constant  := 
Single_Threat_Probability_Data_Size  * 
Moving_Model_Types.Maximum_Nuinber_Of_Moving_Models; 

for  Threat_Probability_Array' size  use 
Th r e a t_P  r obab i 1 i t y_Ar r ay_S i ze ; 
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for  Threat_Probability_Record  use 
record 

Numbe  r_0  f _Th  r e  a  t  s 
at  0 

range  0. .Word_Size-l; 

Probable_Threats 

at  Word_Size /Bytes 

range  0. . Threat_Probability_Array_Size-l; 
end  record; 

for  Threat_Probability_Record' size  use 
Word_Size  + 

Threat_Probability_Array_Size; 

for  Threat_Priority_Data  use 
record 

Model_Nuinber 
at  0 

range  0.  .Moving_Model_ID_Size-l; 
Threat_Priority 

at  Moving_Model_ID_Size/Bytes 
range  0. .Word_Size-l; 
end  record; 

for  Threat_Priority_Data' size  use 
Moving_Model_ID_Size  + 

Word_Size; 

Beain_Shape_Type_Size  :  constant  Halfword_Size; 
for  Beam_Shape_Type' size  use 
Beain_Shape_Type_S  i  ze ; 

Waveform_Type_Size  ;  constant  Halfword_Size; 
for  Wavefonn_Type' size  use 
Wave  f  orni_Type_S  i  ze ; 

Search_Pattern_Type_Size  :  constant  :»  Byte_Size; 
for  Search_Pattern_Type' size  use 
Sea  r  ch_Pat  t  e  r  n__Type_S  i  ze ; 

for  Dynainic_Radar_Data  use 
record 
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Beam_Shape 

at  0  range  0. .Beam_Shape_Type_Size-l; 
Waveform 

at  Beam_Shape_Type_Size/Bytes 
range  0 . .Waveform_Type_Size-l; 
Dwell_Time 

at  Beam_Shape_Type_Size /Bytes  + 
Waveform_Type_Size/Bytes 
range  0. .Word_Size-l; 

Revisit_Time 

at  Beam_Shape_Type_Size/Bytes  + 
Waveform_Type_Size/Bytes  + 
Worci_Size/Bytes 
range  0. .Word_Size-l; 

Search_Pattern 

at  Beam_Shape_Type_Size/Bytes  + 

Wave form_Type_Size /Bytes  + 
Word__Size/Bytes  + 

Word_Size/Bytes 

range  0.  .Search_Pattern_Type__Size-l; 
end  record; 

for  Dynamic_Radar_Data' size  use 
Beam_Shape__Type_Size  + 
Waveform_Type_Size  + 

Word_Size  + 

Word_Size  + 

Search_Pattern_Type  Size; 


—  10.14.3.6 

Aircraft_Electrical_Bus_Load_Array_Size  :  constant 

Global_Message_Types.Aircraft_Electrical_Bus_Load_Array_Size 

Number_Of_Radar_Hydraulic_Components  :  constant  :» 

Global_Message_Types .Radar_Hydraulic_Component' pos  ( 
Global_Message_Types.Radar_Hydraulic_Component' last)  - 
Global_Message_Types.Radar_Hydraulic_Component'pos.  ( 
Global_Message_Types.Radar_Hydraulic_Component' first)  +  1; 


Radar_Hydraulic_Component_Flow_Array_Size  :  constant  :* 
Word_Size  *  Number_Of_Radar_Hydraulic_Components; 
for  Radar_Hydraulic_Component_Flow_Array' size  use 
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Radar_Hyciraulic_Component_Flow_Array_Size; 

for  Raciar_Aircraft_Systems_Interface_Eighth_Rate  use 
record 

Elect rical_Loads 

at  0  range  0. .Aircraft_Electrical_Bus_Load_Array_Size-l; 
Hydraulic_Component_Flows 

at  Aircraft_Electrical_Bus_Load_Array_Size/Bytes 
range  0.  .Radar_Hydraulic_Coinponent_Flow_Array_Size-l; 
end  record; 

for  Radar_Aircraft_Systems_Interface_Eighth_Rate' size  use 
Aircraft_Electrical_Bus_Load_Array_Size  + 

Rada  r_Hy  dr  au  1  i  c_Componen  t_Flow_Ar  ray_S  i  ze ; 

—  10.14.3.7 

Radar_Discrete_Output_And_State_Size  :  constant  :*  2  *  Bytes; 
for  Radar_Discrete_Output_And_State' size  use 
Radar_Discrete_Output_And_State_Size; 

Radar_Discrete_Output_Array_Size  ;  constant  :* 
Radar_Discrete_Output_And_State_Size  * 

NumberjOf  _RadarJD  i  sc  retejOutput  s ; 
for  Radar_Discrete_Output_Ar ray' size  use 
Radar_Discrete__Output_Array__Size; 

for  Radar_Discrete_Output_List  use 
record 

Number_Of_DOs  at  0 

range  0. .Word_Size-l; 

Discrete_Outputs  at  Word_Size/Bytes 

range  0 . . 

Radar_Discrete_Output_Array_Size-l; 

end  record; 

for  Radar_Discrete_Output_List' size  use 

Word_Size  +  Radar_Discrete_Output_Array_Size; 

_ ★ 

end  Radar_Output_Interface_Types; 
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%z% 
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Unit  Name: 
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Unit  Type: 

Unit  ID: 
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Date  of  Origin: 
sees  Filename: 
Delta  ID: 

Delta  Date: 
eurrent  Release: 
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Gary  Kamsickas,  Bob  erispen, 

12  August  1993 
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%I% 

%G% 

%R% 


et  al. 


—  Purpose: 

—  This  package  specifies  all  the  message  objects  which  are  sent  by  the 

—  Radar  segment. 


—  Adaptation: 

—  The  first  step  in  adaptation  is  to  determine  which  of  the  functions 
in  this  segment  will  not  be  performed,  based  on  simulator 

requirements . 

The  messages  associated  with  these  functions  need  not  be  sent,  and 

—  should  therefore  be  deleted  or  commented  out. 


—  Each  message  declaration  is  followed  by  a  comment  line  containing 

—  "Destination:"  and  the  abbreviations  of  the  segment (s)  which  receive 
this  message.  These  comments  should  be  modified  to  account  for 

(a)  the  presence  or  absence  of  other  segments,  and  (b)  the 
requirements 

—  of  the  other  segments  for  data.  For  example,  if  segment  X  is  absent, 
then  the  notation  that  segment  X  is  a  destination  of  a  given 

—  message  should  be  removed.  Similarly,  when  segment  Y  does  not 
require 

—  the  data  in  a  given  message,  then  the  notation  that  segment  Y  is  a 

—  destination  for  that  message  should  be  removed. 


When  the  segment  abbreviations  have  all  been  removed' for  a  message, 
it  is  clear  that  this  message  need  not  be  sent,  and  the  message 
object  declaration  itself  may  be  commented  out  or  deleted. 

The  four  service  functions:  Radar  Database,  Visual  Database,  Spatial 
Relations  and  Occulting  have  messages  which  must  each  be  sent  by  one 
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—  and  only  one  segment.  Only  one  of  the  following  three  segments: 
Environment,  Radar  or  Visual,  may  send  these  messages.  Modify  the 
output  interface  packages  for  each  of  these  three  segments  in 
accordance  with  the  assignment  of  the  functions  to  the  segments, 
commenting  or  uncommenting  declarations  accordingly. 


with  Radar_Output_Interface_Types; 
with  Control_Types; 
with  Service_Function_Types; 
with  Moving_Model_Types; 

package  Radar_Output_Interface  is 


_ ★  * 

— /  10.15  Radar  Output  Interface  * 

_ *  it 


—  ♦★★★★★★★★★★****Pujjction: 

— /  10.15.1  Radar  Processor 


—  NONE 


— ***************Punction: 

_ ★ 

— /  10.15.2  Radar  Image  Generation 


Image_Generation_Moving_Models_Half_Rate_Outputs  : 
Radar_Output_Interf  ace_Types . 
Image_Generation_Moving_Models_Half_Rate; 

—  Destination:  WPN 


Image_Generation_Moving_Models_Quarter_Rate_Outputs  : 
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Radar_Output_Interf  ace__Types . 

I  ma  ge_Ge  n  e  r  a  t  i  on_Mo  V  i  n  g_Mode  1  s__Qu  a  r  t  e  r_Ra  t  e ; 

—  Destination:  EW 


— SEND-ON-CHANGE  OUTPUTS 

Air_To_Air_Re ject_Data_Change  : 
Radar_Output_Interf ace_Types . 
Air_To_Air_Re ject_Data; 

—  Destination:  WPN 


Designated_Air_To_Ground_Data_Change  : 
Radar_Output_Interf ace_Types . 

Air  To  Ground_Target  Data; 


—  Destination:  WPN 


Air_To_Ground_Re ject_Data_Change  : 
Radar_Output_Interf ace_Types . 

Ai r_To_Ground_Re  ject_Dat  a ; 

—  Destination:  WPN 


Moving_Model_Data_Update_Rate_Change  : 
Radar_Output_Interf ace_Types . 
Moving_Model_Data_Update_Rate_Change_Request ; 

—  Destination:  ENV,  EW,  WPN,  FD,  VIS 


Ownship_Beacon_Data_Change  : 
Radar_Output_Interf ace_Types . 
Ownship_Beacon_Data; 
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—  Destination:  ENV,  EW,  FD,  lOS 


— **************  *Funct ion : 

— /  10.15.3  Airborne  Interrogate  Sensor 


— SEND-ON-CHANGE  OUTPUTS 

IFF_Airborne_Interrogate_Data_Change  : 
Raciar__Output_Interface_Types . 
Airborne_IFF_Interrogate_Data; 

—  Destination:  NAV 


— SEND-ON-CHANGE  OUTPUTS 

TF_TA_Data_Change  : 

Radar_Output_Interf ace_Types . 
TF_TA_Data; 

—  Destination:  FC 


__***************Pyj^^^.iQj^. 

_ ★ 

— /  10.15.5  Mission  Computer  Interface 

Mission_Computer_Interface_Half_Rate_Outputs  : 


—  /  10.15.4  Terrain  Folloviing/Terrain  Avoidance/ 

— /  Radar  Guidance 
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Radar__Output_Interf  ace__Types . 

Mi s s i on^Compu t e r_I n t e r f ace_Ha 1 f _Ra t e ; 

—  Destination:  EW,  VIS 


— SEND -ON -CHANGE  OUTPUTS 

Mission_Computer_Sensor_Data_Change  : 
Radar_Output_Interf ace_Types . 

Mi s s i on^Compu t e r_Sen s o r _As s i gnfflent_Da t a ; 

—  Destination:  EW,  VIS 


Sensor_Fused_Discernable_Characteristics_Change  : 
Radar_Output_Interf ace_Types . 
Sensor_Fused_Discernable_Characteristics; 

—  Destination:  EW,  VIS 


Threat_Probability_Data_Change  : 
Radar_Output_Interf ace_Types . 
Threat_Probability_Record; 

—  Destination:  EW,  VIS 


Threat_Priority_Data_Change  : 
Radar_Output_Interf ace_Types . 
Threat_Priority_Data; 

—  Destination:  EW,  VIS 


Dynainic_Radar__Data_Change  : 

Radar_Output_Interf ace_Types . 
Dynamic  Radar  Data; 
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—  Destination:  EW 


—  *-**************Punction: 

— /  10.15.6  Radar  Aircraft  Systems  Interface 


Radar_Aircraft_Systems_Interface_Eighth_Rate_Outputs  : 
Radar_Output_Interf ace_Types . 
Radar_Aircraft_Systems_Interface_Eighth_Rate; 

—  Destination:  FS 


— ♦*★***★** ★★♦★♦♦Function: 

— /  10.15.7  Crew  Station  Hardware  Panel  Interface 

«  - 

—  SEND-ON-CHANGE  OUTPUTS 

Radar_Discrete_Data_Output_Change  : 
Radar_Output_Interf ace_Types . 
Radar_Discrete_Output_List; 

—  Destination:  FS 


— ★★★★★★★★★★★★★★★Function: 

_ ★ 

— /  10.15.8  Radar  Database 

_ ★ 

—  NONE 


— ★★★★★★★★★★★★★★★Function: 
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Visual  Database 


— ♦♦★★♦★★★★★★★★★★Function: 

...  ★ 

— /  10.15.10  Spatial  Relations 
_ ★ 

— SEND-ON-CHANGE  OUTPUTS 

Position_Range_Change  : 
Service_Function_Types . 

P  os  i  t  i  on_Range_Upciat  e ; 

—  Destination:  ENV,  NAV,  VIS 


Groundspeed_Change  : 

Service_Function_Types . 
Groundspeed_Update ; 


—  Destination:  ENV,  NAV,  VIS 


—  Ownship_Height_Above_Terrain_Max_Rate_Outputs  : 

Service_Function_Types . 
Ownship_Height_Above_Te train; 

—  Destination:  ENV,  NAV,  WPN,  PHC,  VIS,  FD 

—  Assigned  to  ENV 


—  Moving_Models_Height_Above_Terrain_Max_Rate_Outputs 
Service_Function_Types . 
Moving_Models_Height_Above_Terrain; 


Destination:  ENV,  NAV,  WPN,  PHC,  VIS,  FD 
Assigned  to  ENV 
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— ************* 

—  — ★ 

— /  10.15.11  Occulting 


— SEND-ON-CHANGE  OUTPUIS 


—  Occult ing_Status_Change  : 

Service_Function_Types . 
Occult  ing_Stat.us_Update; 

—  Destination:  vis,  NAV,  EW,  ENV 

—  Assigned  to  VIS 


— ***************P^j^^^^Qy^. 

— /  10.15,12  Radar  Support 


—  SEND-ON-CHANGE  OUTPUTS 

Radar_Emitter_Unique  Data  : 
Moving_Model_Types . 
Emitter_Unique  Data; 


—  Destination:  ENV 


Radar_Segment_Simulation_State_Response  : 
Control_Types. 

Seginent_Siniulat  ion_State_Response; 

—  Destination  ;  lOS 


Radar_Seginent_Traininc_Mode_Response  : 
Control_Types . 

Segment_Training_Mode_Response; 

—  Destination  :  lOS 
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Radar_Performance_Test_Response  : 
Control_Types . 
Performance_Test_Response; 


—  Destination  :  lOS 


Radar_Off_Line_Diagnostic_Response  : 
Control_Types . 

Off_Line_Diagnostic_Response; 

—  Destination  :  lOS 


Radar_Remote_Controlled_Diagnostic_Response 
Cont  rol_Types . 

Remote  Controlled  Diagnostic  Response; 


Destination  :  lOS 


Radar_On_Line__Diagnostic__Response  : 
Control_Types . 

On_Line_Diagnostic_Response; 

—  Destination  :  lOS 


Radar_Scoring__Response  : 
Control_Types . 
Scoring_Response; 

—  Destination  :  lOS 


_ ★ 


end  Radar_Output_Interface; 

% 
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—  %Z%  Unit  Name:  Electronic_Warfare_Output_lnterface_Types 

—  %Z%  Source  Pathname:  %P% 

—  %Z%  Unit  Type:  Package  Spec  (no  body) 

—  %Z%  Unit  ID:  (tbd) 

—  %Z%  Author:  Gary  Kamsickas,  Bob  Crispen,  et  al. 

—  %Z%  Date  of  Origin:  3  August  1993 

—  %Z%  sees  Filename:  %M% 

—  %Z%  Delta  ID:  %I% 

—  %Z%  Delta  Date:  %G% 

—  %Z%  Gurrent  Release:  %R% 


—  Purpose: 

—  This  package  specifies  types  for  messages  which  are  output  only 

—  by  the  Elect ronic_Warf are  segment.  Other  packages 

—  that  include  types  that  may  be  sent  by  this  segment  include 

—  Gontrol_Types,  Moving_Model_Types,  Global_Message__Types  and 

—  Service_Function_Types. 

—  Adaptation: 

—  The  section  containing  the  aircraft/simulator  specific  types  must  be 

—  modified  to  match  the  requirements  of  the  aircraft  being  simulated 
or 

—  the  requirements  for  the  simulator.  As  a  general  rule,  the  contents 
of  the  section  containing  reusable  types  will  not  need  to  be 

—  modified.  The  representation  specs  in  the  private  part  are  designed 
to  require  little  or  no  modification. 

with  Base_Types; 
with  Engineering_Units; 
with  Global_Message_Types; 
with  Moving_Model_Types; 

package  Electronic_Warfare_Output_lnterface_Types  is 

- ★  ★ 

— /  10.16  Electronic  Warfare  Output  Interface  Types  * 

- ★  ★ 
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_ *♦**♦***♦***♦♦***★♦****♦**♦♦*♦*********♦ 

— /  10.16.1  Aircraft/Simulator  Specific  Electronic 

— /  Warfare  Types 


—  This  constant  is  important  only  if  you  send  dynamic  data  on  all 

—  decoys  at  the  same  time,  instead  of  sending  them  one  per  message 
Maximum_Number_Of_Decoys  :  constant  10; 

—  Declare  all  D/Os  in  the  flight  station  that  this  segment  will 

—  turn  on  or  off 

type  Electronic_Warfare_Discrete_Outputs  is 
(To  Be  Determined) ; 


_ ★ 

• — /  10.16.2  Aircraft/Simulator  Reusable  Electronic  Warfare  Types 


type  EW_Hydraulic_Component_Flow_Array  is 

array  (Global_Message_Types .Elect ronic_Warfare__Hydraulic_Component) 
of  Engineering_Units . Gal_Per_Min; 

Number_Of_Electronic_Warfare_Discrete_Outputs  :  constant  :  = 
Electronic_Warf are_Discrete_Outputs'  pos  ( 
Electronic_Warfare_Discrete_Outputs' last)  - 
Electronic_Warf are_Discrete_Outputs'  pos  ( 
Electronic_Warfare_Discrete_Outputs' first)  +  1; 

subtype  Decoy_Count  is  Base_Types.Unsigned_Integer_32  range 
1.  .Maximum_Number_Of_Decoys; 

type  Decoy_Moving_Model_Dynamic_Data_Array  is  array  {Decoy_Count) 
of  Moving_Model_Types  .Moving_Model_Dynamic_Data; 

type  Decoy_Moving_Model_Dynamic_Data_Record  is 
record 
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Nuinber_Of__Decoys  :  Decoy_Count; 

Decoys  :  Decoy_Moving_Model_Dynamic_Data_Array; 

end  record; 


— /  10.16.3  Electronic  Warfare  Segment  Output  Records 

_ ♦*★★*★*★**★*★★*******♦**★★★★*★★***★***★♦ 


— ♦♦♦♦★★★★★★★★★★★Function: 

_ <*• 

— /  10.16.3.1  Ownship  Chaff  and  Flares 


—  see  Moving_Model_Types  for  declarations  of 

—  Ownship_Chaff_And_Flares_Half_Rate_Outputs  and 

—  Ownship  Chaff  And  Flares_Sixteenth_Rate  Outputs 


— ★★★★★★★★★★★★★★★Function: 


— /  10.16.3.2  Dedicated  Displays 

_ ★ 


— NONE 


— ★★★★★★★★★★★★★★★Function: 

—  _  ★ 

— /  10.16.3.3  Ownship  Electronic  Counter  Measures  (ECM) 


type  Ownship_ECM_Half_Rate  is 
record 

Decoy_Dynamic_Data  :  Decoy_Moving_Model_Dynamic_Data_Record; 

~  RDR,  NAV,  lOS,  VIS 

end  record; 
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—  An  alternative  is  to  send  data  on  one  decoy  at  a  time, 

—  case,  the  declaration  above  will  be: 


in  which 


—  type  Ownship_ECM_Half_Rate  is 

record 

Decoy_Dynamic_Data  :  Moving_Model_Types .Moving_Model_Dynamic_Data; 

—  RDR,  NAV,  lOS,  VIS 

—  end  record; 


—  see  Moving_Model_Types  for  declaration  of  Decoy_Unique_Data 


— ★**************p^nction: 

_ ★ 

— /  10.16.3.4  Pods  and  Controls 


type  Pods_And_Controls_Eighth_Rate  is 
record 

Electrical_Loads  :  Global_Message_Types . 

Ai rc r af t_E lect  r i ca l_Bus_Load_Ar  t  ay ; 
~FS 

Hydraulic_Component_Flows  :  EW_^Hydraulic_Component_Flow_Array; 

— FS 


end  record; 


— ★★★★★★★★★★★★★★♦pynction: 

_ ★ 

— /  10.16.3.5  Radar  Warning  Receiver 


—NONE 


— *r  ******  ********punction: 
—  —  ★ 


— /  10.16.3.6 


Threat  Detection 
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—NONE 


Function: 


—  — ♦ 


— /  10.16.3.7  Electronic  Warfare  Support 


—  See  Control_Types  for  responses  to  lOS 


—  Depending  on  the  implementation/  this  segment  will  either  send  a 

—  nxjmber  of  these  messages: 

type  Electronic_Warfare_Discrete_Output_And_State  is  record 
ID  :  Elect ronic_Warfare_Discrete_Outputs; 

State  :  Base_Types .Discrete_State; 
end  record; 


—  ...or  it  will  collect  the  discretes  into  an  array; 

subtype  Electronic_Warfare_Discrete_Output_Count  is 
Base_Types . Unsigned_Integer_32 

range  1. .Number_Of_Electronic_Warfare_Discrete_Outputs; 


type  Electronic_Warfare_Discrete_Output_Array  is  array  ( 
Elect ronic_Warfare_Discrete_Output_Count)  of 
Elect ronic_Warfare_Discrete_Output_And_St ate; 


—  ...and  send  the  ones  which  have  changed  in  one  of  these  messages 

type  Electronic_Warfare_Discrete_Output_List  is 
record 

Number_Of_DOs  :  Electronic_Warfare_Discrete_Output_Count; 
Discrete_Outputs  :  Electronic_Warfare_Discrete_Output_Array; 
end  record; 
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— /  10.16.4  Electronic  Warfare  Representation  Specs 


private 


—  Declarations  to  make  representation  specs  more  readable 

Bytes  :  constant  8;  —  Bits  per  byte 

Byte_Size  :  constant  1  *  Bytes; 

Word  Size  :  constant  ;*  4  *  Bytes; 


—  10.16.3.3 

Decoy_Moving_Model_Dynamic_Data_Array_Size  :  constant  :* 
Moving_Model_Types .Moving_Model_Dynamic_Data_Size  * 
Maximum_Number_Of_Decoys ; 

for  Decoy_Moving_Model_Dynamic_Data_Array' size  use 
Decoy  Moving  Model_Dynamic_Data_Array  Size; 


^or  Decoy_Moving_Model_Dynamic_Data_Record  use 
record 

Number_Of_Decoys  at  0  range  0. .Word_Size-l; 

Decoys  at  Word_Size/Bytes 

range  0.  .Decoy_Moving_Model_Dynamic_Data_Array_Size-l; 

end  record; 


Decoy_Moving_Model_Dynamic_Data_Record_Size  :  constant  :* 
Word_Size  + 

Decoy  _Moving_Model_Dynamic_Data_Array_Size; 
for  Decoy_Moving_Model_Dynamic_Data_Record' size  use 
Decoy_Moving__Model_Dynamic_Data_Record_Size; 

for  Ownship_ECM_Half_Rate' size  use 

Decoy_Moving_Model_Dynamic_Data_Record_Size; 

—  When  one  decoy  is  sent  at  a  time,  use  the  following 

—  instead  of  the  rep  spec  above: 

—  for  Ownship_ECM_Half_Rate' size  use 
Moving_Model_Types .  Moving_Model_Dynamic_Data_Size; 
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—  10.16.3.4 

Number_Of_Electronic_Warfare_Hydraulic_Components  :  constant 

Global_Message_Types  .Electronic_Warfare_Hydraulic_Component'  pos  ( 
Global_Message_Types .  Electronic_Warfare_Hydraulic_Component '  last) 

Global_Message_Types .Elect ronic_Warfare_Hydraulic_Component' pos  ( 

Global_Message_Types .  Elect ronic_Warfare_Hydraulic_Component'  first)  +  1; 

EW_Hydraulic_Component_Flow_Array_Si2e  :  constant  :■ 

Nuinber_Of_Electronic_Warfare_Hydraulic_Components  *  Word_Size; 
for  EW_Hydraulic_Component_Flow_Array' size  use 
EW_Hydraulic_Component_Flow_Array_Size; 

for  Pods_And_Controls_Eighth_Rate  use 
record 

Electrical_Loads  at  0 

range  0. .Global_Message_Types. 
Aircraft_Electrical_Bus_Load_Array_Size-l; 
Hydraulic_Component_Flows  at  Global_Message_Types . 

Aircraft_Electrical_Bus_Load_Array_Size/Bytes 
range  0.  .EW_Hydraulic_Coinponent_Flow_Array__Size-l; 

end  record; 

for  Pods_And_Controls_Eighth_Rate' size  use 

Global_Message_Types  .Aircraft_Electrical_Bus_Load_Array_Size  + 
EW_Hydraulic_Coinponent_Flow_Array_Size; 

—  10.16.3.7 

Electronic_Warfare_Discrete_Output_And_State_Size  :  constant  :*  2  * 
Bytes; 

for  Electronic_Warfare_Discrete_Output_And_State' size  use 
Elect  ronic_Warfare_Discrete_Output_And_St  at  e_Size; 

Elect ronic_Warfare_Discrete_Output_Array_Size  :  constant  :  = 
Electronic_Warfare_Discrete_Output_And_State_Size  * 
Nuinber_Of_Electronic_Warfare_Discrete_Outputs; 
for  Electronic_Warfare_Discrete_Output_Array' size  use’ 
Electronic_Warfare_Discrete_Output_Array_Size; 

for  Electronic_Warfare_DiscretejOutput_List  use 
record 

Number  Of  DOs  at  0 


A-306 


D495-10735-1 
20  August  1993 


range  0. .Word_Size-l; 

Disc  ret  e_Outputs  at  Worcl_Size/Bytes 

range  0 . . 

Elect ronic_Warfare_Discrete_Output_Array_Size- 


end  record; 

for  Electronic_Warfare_Discrete_Output_List' size  use 

Word_Size  +  Electronic_Warfare_Discrete_Output_Array_Size; 


end  Elect ronic_Warfare_Output_Interface_Types; 


A-307 


D495-10735-1 
20  August  1993 


%z% 

Unit  Name: 

Electronic_Warfare_Output_Interface 

%z% 

Source  Pathname: 

%P% 

%z% 

Unit  Type: 

Package  Spec  (no  body) 

%z% 

Unit  ID: 

(tbd) 

%z% 

Author: 

Gary  Kamsickas,  Bob  erispen,  et  al. 

%z% 

Date  of  Origin: 

12  August  1993 

%z% 

sees  Filename: 

%M% 

%z% 

Delta  ID: 

%I% 

%z% 

Delta  Date: 

%G% 

%z% 

eurrent  Release: 

%R% 

—  Purpose: 

—  This  package  specifies  all  the  message  objects  which  are  sent  by  the 

—  Electronic_Warfare  segment. 


—  Adaptation: 

—  The  first  step  in  adaptation  is  to  determine  which  of  the  functions 

—  in  this  segment  will  not  be  performed,  based  on  simulator 
requirements. 

—  The  messages  associated  with  these  functions  need  not  be  sent,  and 
should  therefore  be  deleted  or  commented  out. 


Each  message  declaration  is  followed  by  a  comment  line  containing 

—  "Destination:"  and  the  abbreviations  of  the  segment (s)  which  receive 

—  this  message.  These  comments  should  be  modified  to  account  for 
(a)  the  presence  or  absence  of  other  segments,  and  (b)  the 

requirements 

—  of  the  other  segments  for  data.  For  example,  if  segment  X  is  absent, 
then  the  notation  that  segment  X  is  a  destination  of  a  given 

—  message  should  be  removed.  Similarly,  when  segment  Y  does  not 

require 

—  the  data  in  a  given  message,  then  the  notation  that  segment  Y  is  a 
destination  for  that  message  should  be  removed. 


—  When  the  segment  abbreviations  have  all  been  removed' for  a  message, 
it  is  clear  that  this  message  need  not  be  sent,  and  the  message 
object  declaration  itself  may  be  commented  out  or  deleted. 


with  Elect ronic_Warfare_Output_Ir.terface_Typesi 
with  Control_Types; 
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with  Moving_Mociel_Types; 


package  Electronic_Warfare_Output_Interface  is 


_ ★  « 

— /  10.17  Electronic  Warfare  Output  Interface  * 

_ *  * 


— ****** ★★★★★♦★★★punction: 

— /  10.17.1  Ownship  Chaff  and  Flares 


Own ship_Chaf f _And_F  1  ares_Hal f _Rat e_Out put s  : 
Moving_Model_Types . 

Chaf f_And_Flares  Moving  Model  Data; 


—  Destination: 


ENV,  RDR,  VIS,  lOS 


Ownship_Chaff_And_Flares_Sixteenth_Rate_Outputs  : 
Moving_Model_Types . 
Chaff_And_Flares_Detail_Data; 

—  Destination:  ENV,  RDR,  VIS,  lOS 


— ***************Punction: 

_ ★ 

— /  10.17.2  Dedicated  Displays 


— NONE 


__***************Punction; 
_ * 
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— /  10.17.3  Ownship  Electronic  Counter  Measures  (ECM) 


— -r* 


Ownship_ECM_Half_Rate_Outputs  : 

Elect ronic_Warfare_Output_Interface_Types . 
Ownship_ECM_Half_Rate; 


—  Destination:  ENV,  RDR,  VIS,  lOS,  NAV 


— SEND-ON-CHANGE  OUTPUTS 

Decoy_Unique_Data  : 

Moving_Model_Types . 
Decoy_Moving_Model_Unique_Data; 

—  Destination:  ENV,  RDR,  VIS,  lOS,  NAV 


— ***************Function: 

— /  10.17.4  Pods  and  Controls 


Pods_And_Controls_Eighth_Rate_Outputs  : 

Elect ronic_Warfare_Output_Interface_Types . 
Pods_And_Controls_Eighth_Rate; 

—  Destination:  FS 


— *NOTE:  Emitter  and  IFF  data  is  sent  as  part  of 

Platform_Moving_Model_Unique_Data  from  the  "Threat 
Platform  Dynamics"  function. 


— ★♦★★♦♦★♦★★★★★♦♦function: 
—  —  ★ 


— /  10.17.5 


Radar  Warning  Receiver 
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— NONE 


— ♦**************Function: 

— /  10.17.6  Threat  Detection 

_ ♦ 


— NONE 


— ******* ********Punction: 

_ ★ 

— /  10.17.7  Electronic  Warfare  Support 


—  SEND-ON-CHANGE  OUTPUTS 


Elect ronic_Warfare_Discrete_Output_Change  : 
Elect ronic_Warfare_Output_Interface_Types. 
Elect ronic_Warfare_Discrete_Output_List; 

•—  Destination:  FS 


Electronic_Warfare_Seginent_Simulation_State_Response 
Control_Types . 

Segment_Simulation_State_Response; 

—  Destination  :  lOS 


Elect ronic_Warfare_Seginent_Training_Mode_Response  : 
Control_Types . 

Seginent_Training_Mode  *sponse; 

—  Destination  :  lOS 


ElectronicWarfare  Performance  Test_Response 
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Control_Types . 

Performance_Test_Response; 

—  Destination  :  lOS 


Electronic_Warfare_Of f_Line_Diagnostic_Response  : 
Control_Types . 

Of f_  Line_Diagnostic_Response; 

—  Destination  :  lOS 


Elect ronic_Warfare_Remote_Controlled_Diagnostic_Response 
Control_Types . 

Remote_Controlled_Diagnostic_Response; 

—  Destination  ;  lOS 


ectronic_Warfare_On_Line_Diagnostic_Response  : 
Control_Types , 

On_Line_Diagnostic_Response; 


—  Destination  :  lOS 


Electronic_Warfare_Scoring_Response  : 
Control_Types . 

Scoring_Response; 

—  Destination  :  lOS 


_ ★ 

end  Elect ronic_Warfare_Output_Interf ace; 


A-312 


D495-10735-1 
20  August  1993 


—  %Z%  Unit  Name: 

—  %Z%  Source  Pathname: 

—  %Z%  Unit  Type: 

—  %Z%  Unit  ID: 

—  %Z%  Author: 

—  %Z%  Date  of  Origin: 

—  %Z%  sees  Filename: 

—  %Z%  Delta  ID: 

—  %Z%  Delta  Date: 

—  %Z%  eurrent  Release: 


Physical_eues_Output_Interface_Types 

%P% 


Package  Spec  (no  body) 
(tbd) 


Gary  Kamsickas,  Bob  erispen, 

3  August  1993 

%M% 

%I% 

%G% 

%R% 


et  al. 


—  Purpose: 

This  package  specifies  types  for  messages  which  are  output  only 

by  the  Physical_Gues  segment.  Other  packages 

that  include  types  that  may  be  sent  by  this  segment  include 

—  Control_Types,  Moving_Model_Types,  Global_Message_Types  and 

—  Service_Function_Types . 

—  Adaptation: 

—  The  section  containing  the  aircraft/simulator  specific  types  must  be 

—  modified  to  match  the  requirements  of  the  aircraft  being  simulated 
or 

—  the  requirements  for  the  simulator.  As  a  general  rule,  the  contents 
of  the  section  containing  reusable  types  will  not  need  to  be 

—  modified.  The  representation  specs  in  the  private  part  are  designed 
to  require  little  or  no  modification. 

package  Physical_Cues_Output_Interface_Types  is 


- ★  ★ 

— /  10.18  Physical  Cues  Output  Interface  Types  * 

- ★  it 


— /  10.18.1  Aircraft/Simulator  Specific  Physical  Cues  Types 

_ ★ 

_ •**«****♦*♦♦♦******♦*★*****♦******«♦**♦** 
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—  Names  of  systems  which  may  be  driven  through  motion 
type  Motion_Related_System  is 
(G  Seat) ; 


_ ♦ 

— /  10.18.2  Aircraft/Simulator  Reusable  Physical  Cues  Types 

_ * 

type  Operational_Status  is  ( 

Ready, 

Not_Ready)  ; 

type  Safety_Status  is  ( 

All_Safety_Interloc)cs_Closed, 

Safety  Interlocks  Open) ; 


— /  10.18.3  Physical  Cues  Segment  Output  Records 

— ***★★****★★★ ***funct ion: 

— /  10.18.3.1  Environmental  Sound 

_ ♦ 

—  NONE 

— *★*★*★*★★*★* ★★★Function: 

_ ★ 

— /  10.18.3.2  Anti  'G'  Suit 
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—  NONE 


r  1 


— ***************Function: 
_ * 

"/  10.18.3.3  'G'  Seat 


—  NONE 


_ * 

— /  10.18.3.4  Motion  Geometry 


—  NONE 


—  *  * 

— /  10.18.3.5  Motion  Cue 


—  NONE 


__***************p^jj^,^^Qj^. 
_ ★ 

— /  10.18.3.6  Motion  Base 


—  NONE 


% 


__***************P^JJ^^^QJ^. 

_ ★ 

— /  10.18.3.7  Vibration  and  Buffet 

_ * 

—  NONE 


A-315 


D495-10735-1 
20  August  1993 


—  SEND-ON-CHANGE 

type  Motion_Relateci_Systein_Status  is 
record 

Systein_Name  :  Motion_Related_System; 

System_Operational_State  :  Operational_Status; 
System_Safety_State  :  Safety_Status; 

end  record; 

—  See  Control_Types  for  responses  to  lOS 


—  ***************Furjction: 

— /  10.18.3.8  Physical  Cue  Support 


— /  10.18.4  Physical  Cues  Representation  Specs 

— — * 


private 


—  Declarations  to  make  representation  specs  more  readable 

Bytes  :  constant  :=  8;  —  Bits  per  byte 

Byte_Size  :  constant  1  *  Bytes; 

Word_Si2e  :  constant  :=  4  *  Bytes; 


for  Motion_Related_System'  size  use  Byte_Size; 
for  Operational_Status' size  use  Byte_Size; 
for  Safety_Status' size  use  Byte_Size; 


for  Motion_Related_System_Status  use 
record 

System_Name  at  0  range  0. .Byte_Size-l; 
System_Operational_State  at  1  range  0. .Byte_Si2e-l; 
System  Safety_State  at  2  range  0. .Byte_Size-l; 
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end  record; 

for  Motion_Related_System_Status' size  use  3  *  Byte_Si2e; 


end  Physical_Cues_Output_Interface_Types; 
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—  %Z%  unit  Name:  Physical_Cues_Output_Interface 

—  %Z%  Source  Pathname:  %P% 

—  %Z%  Unit  Type:  Package  Spec  (no  body) 

—  %Z%  Unit  ID:  (tbd) 

—  %Z%  Author:  Gary  Kamsickas,  Bob  Crispen,  et  al. 

—  %Z%  Date  of  Origin:  12  August  1993 

—  %Z%  sees  Filename:  %M% 

—  %Z%  Delta  ID:  %I% 

—  %Z%  Delta  Date:  %G% 

—  %Z%  Gurrent  Release:  %R% 


—  Purpose: 

—  This  package  specifies  all  the  message  objects  which  are  sent  by  the 
Physical_eues  segment. 


—  Adaptation: 

—  The  first  step  in  adaptation  is  to  determine  which  of  the  functions 
in  this  segment  will  not  be  performed,  based  on  simulator 

requirements. 

—  The  messages  associated  with  these  functions  need  not  be  sent,  and 
should  therefore  be  deleted  or  commented  out. 

Each  message  declaration  is  followed  by  a  comment  line  containing 

—  "Destination:"  and  the  abbreviations  of  the  segment (s)  which  receive 
this  message.  These  comments  should  be  modified  to  account  for 

(a)  the  presence  or  absence  of  other  segments,  and  (b)  the 
requirements 

—  of  the  other  segments  for  data.  For  example,  if  segment  X  is  absent, 
then  the  notation  that  segment  X  is  a  destination  of  a  given 

—  message  should  be  removed.  Similarly,  when  segment  Y  does  not 
require 

—  the  data  in  a  given  message,  then  the  notation  that  segment  Y  is  a 
destination  for  that  message  should  be  removed. 


—  When  the  segment  abbreviations  have  all  been  removed  for  a  message, 

—  it  is  clear  that  this  message  need  not  be  sent,  and  the  message 
object  declaration  itself  may  be  commented  out  or  deleted. 


with  Physical_Cues_Output_Interface_Types; 
with  Control__Types; 
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package  Physical_Cues_Output_Interface  is 


—  *  * 

— /  10.19  Physical  Cues  Output  Interface  * 

- *  ♦ 


— ***************Punction: 

_ * 

— /  10.19.1  Environmental  Sound 


—  NONE 


- ****★★★*★*★ 

"/  10.19.2  Anti  "G'  Suit 
_ * 

—  NONE 


— ******** *******Punction: 
_ * 

--/  10.19.3  'G'  Seat 

_ * 

—  NONE 


— ***************Punction: 

_ * 

— /  10.19.4  Motion  Geometry 


—  NONE 
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— ♦**********♦*★* Func t i on : 
—/  10.19.5  Motion  Cue 


—  NONE 


— ★♦♦★♦★★★♦♦★♦★★♦Function: 
—  — ♦ 

— /  10.19.6  Motion  Base 

_ ★ 


—  NONE 


★★★★★★★★★★★★★★★Function: 

★ 

/  10.19.7  Vibration  and  Buffet 
* 

NONE 


— ★★★★★★★★★★★★★★★Punction: 

_ * 

— /  10.19.8  Physical  Cue  Support 

.—  —  -Ar 

—  SEND-ON-CHANGE  OUTPUTS 


Motion_Related_System_State  : 

Physical_Cues_Output_Interface_Types . 
Motion_Related_Systein_Status; 

—  Destination  :  lOS 


Physical_Cues  Segment_Simulation  State_Response 
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Control_Types. 

Segment_Simulation_State_Response; 


—  Destination  :  lOS 


Physical_Cues_Segment_Training_Mode_Response  : 
Control_Types . 

Seginent_Training_Mode_Response; 

—  Destination  :  lOS 


Physical_Cues_Performance_Test_Response  : 
Control_Types . 
Performance_Test_Response; 

—  Destination  :  lOS 


Physical_Cues_Off_Line_Diagnostic__Response  : 
Control_Types. 

Off  Line_Diagnostic  Response; 


—  Destination  :  lOS 


Physical_Cues_Remote_Controlled_Diagnostic_Response  : 
Control_Types. 

Remote_Controlled_Diagnostic_Response; 

—  Destination  :  lOS 


Physical_Cues_On_Line_Diagnostic_Response  : 
Control_Types . 

On_Line_Diagnostic_Response; 

—  Destination  :  lOS 
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Physical_Cues_Scoring_Response  : 
Control_Types . 

Scoring_Response; 


—  Destination  :  lOS 


— 

end  Physical_Cues_Output  Interface; 
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—  %z% 

Unit  Name: 

Visual_Output_Interface_Types 

—  %z% 

Source  Pathname: 

%P% 

—  %z% 

Unit  Type: 

Package  Spec  (no  body) 

—  %z% 

Unit  ID: 

(tbd) 

—  %z% 

Author: 

Gary  Kamsickas,  Bob  Grispen,  et  al. 

—  %z% 

Date  of  Origin: 

3  August  1993 

—  %z% 

sees  Filename: 

%M% 

—  %z% 

Delta  ID: 

%I% 

—  %z% 

Delta  Date: 

%G% 

—  %z% 

eurrent  Release: 

%R% 

—  Purpose: 

—  This  package  specifies  types  for  messages  which  are  output  only 

—  by  the  visual  segment.  Other  packages 

—  that  include  types  that  may  be  sent  by  this  segment  include 

—  Control_Types,  Moving_Model_Types,  Global_Message_Types  and 
Service__Function_Types . 

—  Adaptation: 

—  The  section  containing  the  aircraft /simulator  specific  types  must  be 

—  modified  to  match  the  requirements  of  the  aircraft  being  simulated 
or 

—  the  requirements  for  the  simulator.  As  a  general  rule,  the  contents 
of  the  section  containing  reusable  types  will  not  need  to  be 

—  modified.  The  representation  specs  in  the  private  part  are  designed 
to  require  little  or  no  modification. 

with  Base_Types; 

with  Engineering_Units; 

with  Global_Message_Types; 

package  Visual_Output_Interface_Types  is 


- ★  * 

— /  10.20  Visual  System  Interface  Types  ♦ 

- ★  * 
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— /  10.20.1  Aircraft/Simulator  Specific  Visual  Types 


—  Declare  all  D/Os  in  the  flight  station  that  this  segment  will 

—  turn  on  or  off 

type  Visual_Discrete_Outputs  is 
(To  Be  Determined) ; 


_ ★ 

— /  10.20.2  Aircraft/Simulator  Reusable  Visual  Types 

^^■kiriiiririr*iriririr1ririririiitiiiririririririr*iriritirititiiir1Htiriritir 


Number_Of_Visual_Discrete_Outputs  :  constant 

Visual_Discrete_Outputs'pos  (Visual_Discrete_Outputs' last)  - 
Visual_Discrete_Outputs'pos  (Visual_Discrete_Outputs' first)  +  1; 

type  Visual_Hydraulic_Component_Flow_Array  is 

array  (Global_Message_Types.Visual_System_Hydraulic_Component)  of 
Engineering_Units . Gal_Per_Min; 

_ ★ 

— /  10.20.3  Visual  Segment  Output  Records 

- -*-*-*'***'***4r-*'******-***««-*-*******<ft-*-ft'*««ik-*«* 

— **★**★ ♦★♦♦★♦♦★★Function: 

_ ♦ 

— /  10.20.3.1  Image  Generation 
_ ★ 

—NONE 
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— *P\jnct  xon  2 
— /  10.20.3.2  Moving  model 


—NONE 


— ★★★♦★★★♦★★★★★★♦Punction: 

— /  10.20.3.3  Visual  Scene  Environment 


— NONE 


— ********** *****pynct ion: 
— /  10.20.3.4  Lighting 


—NONE 


__***************Pyn^,t^Qj^. 

_ * 

— /  10.20.3.5  Mission  Compufer/Display  Processor  Interface 


—NONE 


__*********  ******P^j^c^^Qj^. 

_ ★ 

— /  10.20.3.6  Visual  Crew  Station  Interface 


— SEND -ON-CHANGE 


—  Depending  on  the  implementation,  this  segment  will  either  send  a 
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—  number  of  these  messages: 


type  Visual_Discrete_Output_And_State  is  record 
ID  :  Visual_Discrete_Outputs; 

State  :  Base_Types .Discrete_State; 
end  record; 


—  ...or  it  will  collect  the  discretes  into  an  array; 

subtype  Visual_Discrete_Output_Count  is 
Base_Types . Unsigned_Integer_32 
range  1. .Number_Of_Visual_Discrete_Outputs; 

type  Visual_Discrete_Output_Array  is  array  ( 
Visual_Discrete_Output_Count)  of 
Visual  Discrete_Output_And_State; 


—  ...and  send  the  ones  which  have  changed  in  one  of  these  messages: 

type  Visual_Discrete_Output_List  is 
record 

Number_Of_DOs  :  Visual_Discrete_Output_Count ; 

Discrete_Outputs  :  Visual_Discrete_Output_Array; 
end  record; 


— ★★★★★★♦★★♦★♦♦♦♦Punction: 

_ ♦ 

— /  10.20.3.7  Visual  Aircraft  Systems  Interface 


type  Visual_Aircraft_Systems_Interface_Eighth_Rate  is 
record 

Electrical_Loads  :  Global_Message_Types. 

Aircraft_Electrical_Bus_Load_Array; 

— FS 

Hydraulic_Component_Flows  :  Visual_Hydraulic_Component_Flow_Array 

— FS 
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end  record; 


— ***#********.»,**punction: 

— /  10.20.3.8  Visual  Display  Systems 


“NONE 


__***************pup^tj^Qjjj 
_ ★ 

— /  10.20.3.9  Radar  Database 

_ * 

—  See  Service_Function_Types 


— ***************punction: 

— /  10.20.3.10  Visual  Database 
_ * 


—  See  Service_Funct ion_Types 


_ ♦ 

--/  10.20.3.11  Spatial  Relations 
—  See  Service_Function_Types 


_ ★ 

— /  10.20.3.12  Occulting 


See  Service_Function_Types 
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— ************** *Function: 

— /  10.20.3.13  Visual  Support 


— SEND-ON-CHANGE 

—  See  Control_Types  for  responses  to  lOS 


_ ★ 

— /  10.20.4  Visual  Representation  Specs 

_ * 

private 


—  Declarations  to  make 


representation  specs  more  readable 


Bytes  :  constant  :=  8;  —  Bits  per  byte 

Byte_Size  :  constant  1  *  Bytes; 

Word_Size  :  constant  :=  4  ♦  Bytes; 


—  10.20.3.7 

Visual_Discrete_Output_And_State_Size  :  constant  :=  2  *  Bytes; 
for  Visual_Discrete_Output_And_State' size  use 
Visual_Discrete_Output  And  State  Size; 


Visual_Discrete_Output_Array_Size  :  constant  := 
Visual_Discrete_Output_And_State_Size  * 
Number_Of_Visual_Discrete_Outputs; 
for  Visual_Discrete_Output_Array' size  use 
Visual_Discrete_Output_Array_Size; 


for  Visual_Discrete_Output_List  use 
record 

Number_Of_DOs  at  0 

range  0. .Word_Size-l; 
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Discrete_Outputs  at  Word_Size/Bytes 

range  0. . 

Visual_Discrete_Output_Array_Size-l; 


end  record; 

for  Visual_Discrete_Output_List' size  use 

Word_Size  +  Visual_Discrete_Output_Array_Size; 


—  10.20.3.8 

Number_Of_Visual_System_Hydraulic_Components  :  constant  :» 

Global_Message_Types .Visual_System_Hydraulic_Component'pos  ( 
Global_Message_Types  .Visual_System_Hydraulic_Coinponent'  last)  - 
Global_Message_Types . Visual__System_Hydraulic_Component' pos  ( 
Global_Message_Types . Visual_System_Hydraulic_Component ' first)  +  1; 


Visual_Hydraulic_Component_Flow_Array_Size  :  constant  :* 
Nuinber_Of_Visual_System_Hydraulic_Components  *  Word_Si2e; 
for  Visual_Hydraulic_Component_Flow_Array' size  use 
Vi sual_Hydraul ic_Component_Flow_Ar ray  Size; 


for  Visual_Aircraft__Systems_Interface_Eighth_Rate  use 
record 

Elect rical_Loads 
at  0 

range  0. .Global_Message_Types. 

Aircraft_Electrical_Bus_Load_Array_Size-l; 
Hydraulic_Component_Flows 
at  Global_Message_Types. 

Aircraft_Electrical_Bus_Load_Array_Size/Bytes 
range  0. . Visual_Hydraulic_Component_Flow_Array_Size-l; 
end  record; 

for  Visual_Aircraft_Systems_Interf ace_Eighth_Rate' size  use 

Global_Message_Types . Aircraft_Electrical_Bus_Load_Array_Size  + 
Visual_Hydraulic_Component_Flow_Array_Size; 


end  Visual_Output_Interface_Types; 
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%Z%  Unit  Name: 

%Z%  Source  Pathname: 
%Z%  Unit  Type: 

%Z%  Unit  ID: 

%Z%  Author: 

%Z%  Date  of  Origin: 
%Z%  sees  Filename: 
%Z%  Delta  ID: 

%z%  Delta  Date: 

%Z%  eurrent  Release: 


Visual_Output_Interface 

%P% 

Package  Spec  (no  body) 

(tbd) 

Gary  Kamsickas,  Bob  erispen,  et  al 

12  August  1993 

%M% 

%I% 

%G% 

%R% 


—  Purpose : 

—  This  package  specifies  all  the  message  objects  which  are  sent  by  the 

—  Visual  segment. 


—  Adaptation: 

—  The  first  step  in  adaptation  is  to  determine  which  of  the  functions 

—  in  this  segment  will  not  be  performed,  based  on  simulator 
requirements . 

—  The  messages  associated  with  these  functions  need  not  be  sent,  and 
should  therefore  be  deleted  or  commented  out. 


Each  message  declaration  is  followed  by  a  comment  line  containing 

—  "Destination:"  and  the  abbreviations  of  the  segment (s)  which  receive 
this  message.  These  comments  should  be  modified  to  account  for 

(a)  the  presence  or  absence  of  other  segments,  and  (b)  the 
requirements 

—  of  the  other  segments  for  data.  For  example,  if  segment  X  is  absent, 
then  the  notation  that  segment  X  is  a  destination  of  a  given 
message  should  be  removed.  Similarly,  when  segment  Y  does  not 

require 

—  the  data  in  a  given  message,  then  the  notation  that  segment  Y  is  a 

—  destination  for  that  message  should  be  removed. 


When  the  segment  abbreviations  have  all  been  removed' for  a  message, 
it  is  clear  that  this  message  need  not  be  sent,  and  the  message 
object  declaration  itself  may  be  commented  out  or  deleted. 

The  four  service  functions:  Radar  Database,  Visual  Database,  Spatial 
Relations  and  Occulting  have  messages  which  must  each  be  sent  by  one 
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and  only  one  segment.  Only  one  of  the  following  three  segments: 
Environment,  Radar  or  Visual,  may  send  these  messages.  Modify  the 
output  interface  packages  for  each  of  these  three  segments  in 
accordance  with  the  assignment  of  the  functions  to  the  segments, 
commenting  or  uncommenting  declarations  accordingly. 


with  Visual_Output_Interface_Types; 

with  Control_Types; 

with  Service_Function_Types; 

package  Visual_Output  Interface  is 


— /  10.21  Visual  System  Output  Interface  * 
— *  * 
— ★***********★***★★*★★♦★********♦*♦★★♦**♦★♦****************** 


_-.***************Punction: 

— /  10.21.1  Image  Generation 

—  ir 


"NONE 


— /  10.21.2  Moving  Model 


—NONE 


— ***************Puj^^^iQj^. 

_ ★ 

— /  10.21.3  Visual  Scene  Environment 


—NONE 
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_***************Punction: 

»  ir 

-/  10.21.4  Lighting 

-NONE 

— *******  ********Pujj^^j^Qj^. 

— /  10.21.5  Mission  Computer/Display  Processor  Interface 

★ 

—NONE 


— ********  *******Pujj^^iQj^. 


(' 


— /  10.21.6 


Visual  Crew  Station  Interfacing 


— SEND-ON-CHANGE  OUTPUTS 

Visual_Discrete_Output_Change  : 
Visual_Output_Interf ace_Types . 
Visual_Discrete_Output_List; 

—  Destination:  FS 


— ♦★★************p^j^j,^^Qj^. 

_ ★ 

— /  10.21.7  Visual  Aircraft  Systems  Interface 


Visual_Aircraft_Systems_Interface_Eighth_Rate_Output  : 
Visual_Output_Interface_Types. 
Visuai_Aircraft_Systems_Interface_Eighth_Rate; 
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—  Destination:  FS 


— ***************Function: 

— /  10.21.8  Visual  Display  Systems 

— NONE 


**♦*★★* ♦♦★♦★★♦★Punction: 

/  10.21.9  Radar  Database 
♦ 

NONE 


*************  *  *Funct ion : 

★ 

/  10.21.10  Visual  Database 

★ 

NONE 


— ★****♦*★*★★* ***Punction: 

_ ★ 

— /  10.21.11  Spatial  Relations 

— SEND-ON-CHANGE  OUTPUTS 


—  Position_Range_Change  : 

Service_Function_Types . 
Position_Range_Update; 

—  Destination:  RDR,  NAV,  ENV 
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—  Assigned  to  RDR 


Groundspeed_Change  : 

Service_Funct ion_Types . 
Groundspeed_Update; 
Destination:  RDR,  NAV,  ENV 


—  Assigned  to  RDR 

—  Ownship_Height_Above_Terrain_Max_Rate_0utputs  : 

Service_Function_Types . 

Own s h ip_He i gh t _Abo ve_Te r r a in ; 

—  Destination:  ENV,  NAV,  WPN,  PHC,  RDR,  FD 


—  Assigned  to  ENV 


—  Moving_Models_Height_Above_Terrain_Max_Rate_Outputs 

—  Service_Function_Types . 
Moving_Models_Height_Above_Terrain; 

—  Destination:  ENV,  NAV,  WPN,  PHC,  RDR,  FD 

—  Assigned  to  ENV 


— ★★*************Function: 

— /  10.21.12  Occulting 

— SEND-ON-CHANGE  OUTPUTS 

Occulting_Status_Change  : 
Service_Function_Types . 

Occult ing_Status_Update; 

—  Destination:  ENV,  NAV,  EW,  RDR 


— ♦♦♦★♦♦★★★★♦★★★★Function: 
_ * 
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— /  10.21.13  Visual  Support 


—  SEND-ON-CHANGE  OUTPUTS 

Visual_Segment_Simulation_State_Response  : 
Control_Types . 

Segment_Simulation_State_Response; 

—  Destination  :  lOS 


Visual_Segment_Training_Mode_Response  : 
Control_Types. 

Segment_Training_Mode_Response; 

—  Destination  :  lOS 


Visual_Performance_Test__Response  : 
Control_Types . 

Performance  Test  Response; 


—  Destination  :  lOS 


Visual_Of f_Line_Diagnostic_Response  : 
Control_Types . 

Off_Line_Diagnostic_Response; 

—  Destination  :  lOS 


Visual_Remote_Controlled_Diagnostic_Response  : 
Control_Types . 

Remote_Controlled_Diagnostic_Response; 

—  Destination  :  lOS 


Visual  On  Line  Diagnostic  Response  : 
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Control_Types. 

On_Line_Diagnostic_Response; 
—  Destination  :  lOS 


Visual_Scoring_Response  : 
Control_Types . 
Scoring_Response; 

—  Destination  :  lOS 


_ ★ 

end  Visual_Output  Interface; 
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—  %Z%  Unit  Name: 

—  %Z%  Source  Pathname: 

—  %Z%  Unit  Type: 

—  %Z%  Unit  ID: 

—  %Z%  Author: 

—  %Z%  Date  of  Origin: 

—  %Z%  sees  Filename: 

—  %Z%  Delta  ID: 

—  %Z%  Delta  Date: 

—  %Z%  eurrent  Release: 


IOS_Output_Interface_Types 

%P% 


Package  Spec  (no  body) 
(tbd) 


Gary  Kamsickas,  Bob  erispen, 

3  August  1993 

%M% 

%I% 

%G% 

%R% 


et  al. 


—  Purpose: 

This  package  specifies  types  for  messages  which  are  output  only 
by  the  lOS  segment.  Other  packages 

—  that  include  types  that  may  be  sent  by  this  segment  include 

—  Control_Types,  Moving_Model_Types,  Global_Message_Types  and 
Service_Function_Types . 

—  All  responses  to  lOS  messages  have  been  collected  together  in 

—  Control_Types .  Where  a  type  is  used  in  both  an  lOS  command  and 

—  the  response  to  the  command,  that  type  is  defined  in  Control_Types. 

—  Adaptation: 

—  The  section  containing  the  aircraft/simulator  specific  types  must  be 
modified  to  match  the  requirements  of  the  aircraft  being  simulated 

or 

—  the  requirements  for  the  simulator.  As  a  general  rule,  the  contents 

—  of  the  section  containing  reusable  types  will  not  need  to  be 

—  modified.  The  representation  specs  in  the  private  part  are  designed 
to  require  little  or  no  modification. 

with  Base_Types; 
with  Engineering_Units; 
with  Global_Message_Types; 
with  Control_Types; 
with  Moving_Model_Types; 

package  IOS_Output_Interface_Types  is 
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— /  10.22  lOS  Output  Interface  Types 


Bytes  :  constant  :=  8; 


— /  10.22.1  Aircraft/Simulator  Specific  lOS  Types 

— 


Ma X i mum_S n ap s ho t _Numbe r 
Maximum_Re  c  o  rd_Nuinbe  r 
Maximum_Recorcling_Session 


constant  :=  10; 
constant  :=  10; 
constant  :=  10.0;  —  Minutes 


type  Simulation_States  is  ( 

Mi s  s i on_Gene  ration, 

Training, 

Shutdown, 

Remote_Controlled_Diagnostic, 

Reset, 

Memory_Erase) ; 

for  Simulation_States' size  use  16; 


type  Training_Modes  is  ( 
Initialize, 

Run, 

Align_To_Approach, 

Align_To_Departure, 

Total_Freeze, 

End_Training) ; 

for  Training_Modes' size  use  16; 

( 

—PRO 
— NAV 
— NAV 


type  Quick_Action_Task  is 
Engine_Quick_Start, 
INS_Rapid_Al ignment , 
Perfect_INU) ; 

type  Run  Mode  Freeze  is  ( 
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Flight_Free2e,  — FD 
Position_Freeze,  — FD,  NAV 
Altitucle_Freeze,  — FD 
Pitch_Freeze,  — FD 
Yaw_Freeze,  — FD 
Airspeed_Freeze,  — FD 
Weapon_Freezu,  — WPN 
Heading_Freeze,  — FD 
Fuel_Quantity_Freeze) ;  — FS 

subtype  Visual_Eyepoint  is  Global_Message__Types.Crew_Station 

range  Global_Message_Types. Pilot . .Global_Message_Types .Pilot; 

type  IOS_Discrete_Outputs  is  ( 


Control_Loading, 

— FC 

G_Seat, 

— PHC 

Visual, 

— VIS 

Crash  Override) ; 

— FD 

type  IOS__Discrete_Coininands  is  ( 
Aircraft_On_Jacks, 
Instructor_Press_To_Talk_Flag, 
Tanker  Position  Freeze) ; 


— FD,  FC 
—NAV 
— FD 


type  Playback_Speeds  is  { 
Double_Speed, 
Full_Speed, 

Half_Speed, 
Quarter_Speed)  ; 


NAV,  VIS 

NAV, VIS , EW, WPN , PRO , FC , FD, FS , RDR 
NAV, VIS, EW, WPN, PRO, FC,  FD, FS, RDR 
EW 


type  Tiine_Parameter  is  ( 
Time_Of_Day, 
Mission_Clock, 
Mission_Elapsed_Tinie,  — 
Greenwich  Mean  Time) ;  — 


type  Visual_Model_Database  is 
(Default  Model) ;  —VIS 


type  Ad justable_Lighting  is 
Approach_Lights, 


—VIS 
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Centerline_Lights, 

"VIS 

Directional_Lights, 

"VIS 

ICCS_Lights, 

—VIS 

Ramp_Lights, 

— VIS 

Runway_End_Identif ier_Lights,  — VIS  1 

Runway_Edge_Lights, 

—VIS 

Strobe_Lights, 

— VIS 

Taxiway_Lights, 

—VIS 

Touchdown_Zone, 

—VIS 

VASI_Lights, 

—VIS 

Ainbient_Illumination, 

— VIS,  NAV 

Hori2on_Brightness) ; 

— VIS 

type  Environment al_Set  is  ( 

Cloudy, 

—VIS 

Lightning, 

— VIS 

Patchy_Fog, 

—VIS 

Rain, 

—VIS,  PHC 

Scud, 

—VIS 

Snow_On_Runway, 

—VIS 

Ice_On_Runway, 

—VIS 

Runway_Roughness) ; 

—PHC,  FD 

type  Visual_Range  is  ( 

Runway_Visual_Range_RVR, 

—VIS 

Flight_Visual_Range_FVR, 

—VIS 

General_Visibility) ; 

—VIS 

type  Cloud_Adjustment  is  { 

Top,  "VIS 

Bottom) ;  — VIS 

type  Icing_Surrace  is  ( 

Fuselage,  — FD 

Engine,  — FD,  PRO 

Left_Wing,  — FD 

Right_Wing,  — FD 

Tail);  — FD 

type  Resettable_Value  is  ( 

Fire_Agent_Bottle, 

— FS 
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Battery_Charge, 

Oxygen_Bottle, 

Emergency_Oxygen_Bottley 

Cabin_Teinperature, 

Cabin_Altitucie, 

Hydraulic_Fluid_Temperature, 

Fuel_Temperature, 

Eng i ne_0 i l_Tempe  r a t u  r e , 

Exhaust_Gas_Teinperature, 

Brake_Temperature, 

Engine_Oil_Quantity, 

Hydraulic_Fluid_Quantity, 

Auxi 1 i a  r y_P  owe  r_Un i t , 

Ownship  Weapon  Stores); 


~FS 
— FS 
— FS 
— FS 
— FS 
— FS 
“FS 
“PRO 
“PRO 
—FC 
—PRO 
— FS 
—PRO 
— WPN,  FS 


type  Fuel_Quantity  is  ( 


Left_Wing, 

— FS 

Right_Wing, 

— FS 

— FS 

— FS 

Aft_Reservoir, 

— FS 

F  wd__Re  se  r  VO  i  r , 

— FS 

— FS 

Left_External, 

— FS 

Right_Ext ernal , 

— FS 

Centerline_External, 

— FS 

Total_Fuel_Quantity) ; 

— FS 

type  External_Connection  is  ( 


External_AC, 

— FS, 

PHC 

External_DC, 

— FS, 

PHC 

Ground_Cart_Ai r , 

— FS, 

PHC 

Boom) ; 

--FS, 

PHC 

FD 


type  Connection_State  is  (Connected,  Disconnected) 


type  Temperature_Profile  is  ( 


Standard_Day,  — FD 
Hot,  —FD 

Cold,  — FD 

Polar,  — FD 
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Tropical);  — FD 


type  Runway_Surface_Condition  is 


subtype  Runway_Conciition_Reading 
range  0..23; 

—  these  take  the  place  of  snow. 


digits  1  range  0.0,.3.0; 
is  Base_Types .Unsigned_Integer_32 
ice,  sand  etc. 


subtype  Temperature_Lapse_Rate  is 

Engineering_Units .Degrees_C  range  -5.0..1.0;  — per  1000  ft. 

subtype  Wind_Speed_Lapse_Rate  is 

Engineering_Units . Knots  range  -10. 0. . 10. 0;  —  per  1000  ft. 

subtype  Wind_Direction_Lapse_Rate  is 

Engineering_Units .Degrees  range  0.0.. 5.0;  —  per  second 


type  Temperature_Set  is  ( 
Sea_Level, 
Ground_Level, 
Outside_Air) ; 

type  Pressure_Set  is  ( 
Sea_Level, 
Ground_Level, 

Outside  Air) ; 


type  Turbulence  is  ( 
Cobblestone, 

Chop, 

Jet_Upset , 
Rough_Air) ; 


type  Wind_Set  is  ( 
Surface, 

Steady  State) ; 


type  Wind_Profile  is 
(To_Be_Determined) ; 

type  Instructor  Controllable_Parameter  xs  ( 
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Mach_Number, 

"FD 

Net_Thrust, 

—PRO 

Rate_Of_Climb, 

— FD 

A_R_Fuel_Flow, 

— FS 

Center_Of_Gravity, 

— FD 

Gross_Weight , 

— FD 

Airspeed) ; 

— FD 

type  Slewable_Parameter  is  ( 

Altitude, 

Airspeed, 

Heading, 

Latitude, 

Longitude) ; 

subtype  Moving_Model_Complexity  is  Base_Types . Signed_Integer_32  range 

0. .10; 


— /  10.22.2 


Aircraft/Simulator  Reusable  lOS  Types 


subtype  Cloc)c_Ticks  is  Base_Types .  Signed_Integer_32 
range  1 . . 16#7fffffff#; 


type  Seginent_Selection_Array  is 

array  (Control_Types.Segment_Naines)  of  Base_Types. Discrete  State; 


type  Free2e_State  is  ( 
Frozen, 

Un  Frozen) ; 


subtype  Recording_Nuinber  is  Base_Types.Unsigned_Integer_16 
range  1.. Maximum  Record  Number; 


subtype  Recording_Session_Time  is  Engineering__Units. Minutes 
range  0.0. .Maximum_Recording_Session; 

subtype  Snapshot_IDs  is  Base_Types .Unsigned_Integer_16  range 
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type  Task_Conunands  is  ( 

Initiali2e_Task, 

Execute_Task, 

Hold_Task, 

Resume_Task, 

Abort_Task) ; 

type  Snapshot_Cormnands  is  (Snapshot,  Recall) ; 
type  On_Line_Diagnostic_Array  is 

array  (Control_Types.On_Line_Diagnostics)  of  Base_Types.Discrete_State; 

type  Time  is 
record 

Hours  :  Base_Types.Unsigned_Integer__32  range  0..24; 

Minutes  :  Base_Types.Unsigned_Integer_32  range  0..60; 

Seconds  :  Engineer ing_Units. Seconds; 
end  record; 

type  Month_In_A_Year  is  ( 

Jan,  Feb,  Mar,  Apr,  May,  Jun, 

Jul,  Aug,  Sep,  Oct,  Nov,  Dec); 

type  Platform_Radio  is  ( 

UHF, 

VHF, 

TACAN, 

HF)  ; 


_ * 

— /  10.22.3  Instructor/Operator  Station  Segment  Output  Records 

_ ★ 


- ******** 

_ * 
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— /  10.22.3.1  Simulator  Control 


—  **************  *Coinponent : 

^  — ★ 

— /  10.22.3.1.1  Simulation  State 


type  Segment_Simulation_State_Command  is 
record 

Segments_Affected  :  Segment_Selection_Array; 
Control_Command  :  Simulation__States; 
end  record; 


—  **★♦*♦♦♦*♦♦*#* ♦Component : 

— /  10.22.3.1.2  Training  Mode 


type  Segment_Training__Mode_Command  is 
record 

Segments_Affected  :  Segment_Selection_Array; 
Control_Command  :  Training_Modes; 
end  record; 


—  *************  *  *component : 

— /  10.22.3.1.3  Quick  Action  Task 

—  —  ★ 

type  Quick_Action_Task_Command  is 
record 

ID  :  Quick_Action_Task; 
end  record; 


— ************** *component ; 


— /  10.22.3.1.4 


Run  Mode  Freeze 


A-345 


D495-10735-1 
20  August  1993 


type  Run_Mode_Freeze_Coininand  is 
record 


ID  : 
State  : 
end  record; 


Run_Mode_F  r ee  ze ; 
Freeze  State; 


— *  **  *  *****  *****  *component : 

— /  10.22.3.1.5  Visual  Eyepoint  Active 

—  See  Aircraft/Simulator  Specific  Types  above 


- *************  **0QJ|jpQfJgJ^t  . 


— /  10.22.3.1.6  Simulator  Control  Discrete 

ir 


type  IOS_Discrete_Output_And_State  is 
record 


ID  ;  IOS_Discrete_Outputs; 

State  :  Base_Types .Discrete_State; 
end  record; 


— ***************Component : 

— /  10.22.3.1.7  Performance  Test 

_ ★ 

type  Performance_Test_Command  is 
record 

Segments_Affected  :  Segment_Selection_Array; 
Performance_Test  :  Control_Types.Performance_Tests 
Task_Command  :  Task_Commands; 

end  record; 


— ************** ♦Component : 

ir 


10.22.3.1.8 


Snapshot  /  Replay 


A-346 


D495-10735-1 
20  August  1993 


type  Snapshot_Conunand  is 
record 

Conunand  :  Snapshot_Commands; 

Snapshot_ID  :  Snapshot_IDs; 
end  record; 


— ****** *********Component : 

— /  10.22.3.1.9  Record  /  Playback 

_ * 

type  Record_Coinniand  is 
record 

Record_Playback_ID  :  Recording_Nuinber; 

Session_Time  :  Recording_Session_Time; 

end  record; 

type  Playback_Conunand  is 
record 

Record_Playback_ID  ;  Recording_Number; 

Playback_Start_Time  ;  Recording_Session_Time  :*  0.0; 

Speed  ;  Playback__Speeds  ;*  Full_Speed; 

end  record; 


— *************  *  *coinponent : 

—  —  * 

— /  10.22.3.1.10  Off  Line  Diagnostic 

type  Off_Line_Diagnostic_Conunand  is 
record 

Segment s_Affected  :  Segment_Selection_Array; 
Off_Line_Diagnostic  :  Control_Types.Off_Line_Diagnostics 
Task_Command  :  Task_Commands; 

end  record; 


—  ***************CQinpQjjent : 

_ ♦ 

— /  10.22.3.1.11  Remote  Controlled  Diagnostic 
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type  Remote_Controlled__Diagnostics_Conmiand  is 
record 

Segment s_Affected  :  Segment_Selection_Array; 

Remote_Controlled_Diagnostic  :  Control_Types  .Remote_Controlled_Diagnostics; 
Task_Command  :  Task_Commar'^s; 

end  record; 


—  *♦***★★*★★**** ★Component : 

— /  10.22.3.1.12  On  Line  Diagnostic 
_ * 

type  On_Line_Diagnostic_Cominand  is 
record 

Segment s_Affected  :  Segment_Selection__Array; 

Response_Rate  :  Engineering_Units .Minutes  :=  0.0; 

On_Line_Diagnostics_Requested  :  On_Line_Diaynostic_Array; 
end  record; 


type  Timing_Coimnands  is 
record 

Segment  :  Control_Types.Segment_Names; 

Subsystem  :  Control_Types . Subsystems; 

Component  :  Control_Types. Components; 

Command  :  Control_Types .Structural_Element_To_Time; 
end  record; 


— ***★*★**★  ★★****CQn,pQjjent: 

_  —  'Ar 

— /  10.22.3.1.13  Time  Change 

V  * 

type  Time_Request  is 
record 

Time_Name  :  Time_Parameter; 
New_Time  :  Time; 
end  record; 


— ★♦★★♦♦♦★♦Component : 
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— /  10.22.3.1.14  Multiple  Simulator  Environment 
— —  * 

type  Multiple_Simulator_Environment_Commanci  is  ( 
Disconnect, 

Connect) ; 


— ************** *Funct ion : 


— /  10.22.3.2  Ownship  Status  and  Control 


— ★★*★*** ********Component : 


— /  10.22.3.2.1  Clock  Tick  (Current  Frame) 

_ ★ 

type  Clock_Tick_Messages  is 
record 

Clock_Tick  :  Clock_Ticks; 

Current_Simulation_Frame  ;  Control_Types.Simulation_Frames 
end  record; 

— SEND-ON-CHANGE 


— ★★★★★★****★★♦★ *Component : 

_ ★ 

— /  10.22.3.2.2  Parameter_Slew 

_ * 

type  Paramrter_Slew_Demand  is 
record 

Parameter  :  Slewable_Parameter; 

Slew_Rate  :  Base_Types.Float_32;  —  this  is  a  multiplier 
end  record; 


— ★♦★★★♦★★♦★♦★★♦★Component : 
_ ★ 

— /  10.22.3.2,3  Add  Cargo 
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type  Acld_Cargo_Conunancl  is 
record 

Cargo_Weight  :  Engineering_Units . Pounds; 

Cargo_Location  :  Engineering_Units. Linear_Position_Components; 
end  record; 


— ♦★*************Component : 

—  —  * 

— /  10.22.3.2.4  External  Connection 

_ ★ 

type  External_Connection_Conunand  is 
record 

Connection  :  External_Connection; 

Demanded_Connection  :  Connect ion_State; 
end  record; 


— ********  ''•♦♦♦♦♦Component : 

—  — 

— /  10.22.3.2.5  Parameter  Change 

__♦ 

type  Parameter_Change_Request  is 
record 

Control_Parameter  ;  Instructor_Controllable_Pavameter; 
Value_Requested  :  Base_Types . Float_32; 
end  record; 


—  ************** *Component : 

_ ★ 

— /  10.22-3.2.6  Hydraulic  Fluid  Quantity  Change 

—  —  ★ 

type  Hydraulic_Fluid_Quantity_Change  is 
record 

ID  :  Global_Message_Types . Aircraft_Hydraulic_Reservoir; 

Demanded_Quantity  :  Engineering_Units. Gallons; 
end  record; 
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— i,^************  *  Component : 


10.22.3.2.7 


Fuel  Quantity  Change 


type  Fuel__Quantity_Change  is 
record 

ID  :  Fuel_Quantity; 

Demanded_Quantity  :  Engineering_Units . Pounds; 
end  record; 


—  ★♦★★★★★♦★♦★★***CoiViponent : 

— /  10.22.3.2.8  Reset 

★ 

type  Reset_Demand  is 
record 

ID  :  Reset table_Value ; 
end  record; 


—  *************  * ★Component 

—  —  ★ 


— /  10.22.3.2.9  Icing  Level 


type  Icing_Level_Ad justment  is 
record 

ID  :  Icing_Surface; 

Demanded_Value  :  Engineering_Units . Zero_To_Ten; 
end  record; 


- »*★*★★♦*  . 

_ .★ 

— /  10.22.3.2.10  Engine  Oil  Quantity 


type  Engine_Oil_Quantity_Adjustment  is 
record 


ID 


Demanded_Value 
end  record; 


Global_Message_Types . Aircrait_Engine; 
Engineering_Unit o . Gallons ; 
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'Component ; 


— /  10.22.3.2.11  Discrete  Command 


type  IOS_Discrete_Command_And_State  is 
record 

Command  ;  IOS_Discrete_Commands; 
State  :  Base_Types .Discrete_State; 
end  record; 


— ★**★★** ********Function: 

_ ★ 

— /  10.22.3.3  Ownship  Malfunction 


—  See  Control  Types  for  definition  of  Malfunction  Demand 


__♦****  **********F^^nction: 

— /  10.22.3.4  Ownship  Controls  Disagreement 


— NONE 


- ******* 

_ ★ 

— /  10.22.3.5  Navigation/Communication  Status  and  Control 


— SEND-ON-CHANGE 


—  See  Global_message_Types  for  definition  of  Waypoint_Change  and 

—  Earth_Position_Components 


type  Platform_Radio_Set  is 
record 
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ID  :  Moving_Model__Types.Moving_Mociel_ID; 

Frequency  :  Engineering_Units. Hertz; 

Radio  :  Platfonn__Radio; 

Valid  :  Base_Types . Sim_Boolean; 

end  record; 

type  Training_Area_Boundaries  is 
record 

N_W_Corner  :  Engineering_Units.Lat_Long_Location; 
N_E_Corner  :  Engineering_Units .  Lat_Long__Location; 
S_W_Corner  :  Engineering_Units.Lat_Long_Location; 
S_E_Corner  :  Engineering_Units.Lat_Long_Location; 
end  record; 


— *★**♦*★** 

_ ★ 

— /  10.22.3.6  Physical/Natural  Environment  Status  and  Control 

—SEND -ON-CHANGE 

type  Wind_Shear  is 
record 

Top_Direction 
Top_Velocity 
Bottom_Direction 
Bottom_Velocity 
Alti tude 
end  record; 

type  Wind_Direction_Set  is 
record 

ID  :  Wind_Set; 

Direction  :  Engineering_Units .Degrees; 
end  record; 

type  Wind_Speed_Set  is 
record 

ID  :  Wind_Set; 

Speed  :  Engineering_Units. Knots; 


:  Engineering^Units .Degrees; 
:  Engineering_Units .Knots; 

;  Engineering_Units . Degrees; 
:  Engineering_Units .Knots; 

;  Engineering_Units.Feet; 
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end  record; 


type  Wind_Position  is 
record 


ID  :  Wind_Profile; 

Position  :  Engineering_Units . Earth_Position_Components; 
end  record; 


type  Wind_Intensity  is 
record 

ID  :  Wind_Profile; 

Intensity  :  Engineering_Units. Zero_To_Ten; 
end  record; 


type  Turbulence_Demand  is 
record 

Selected_Type  :  Turbulence; 

Magnitude  :  Engineering_Units. Zero_To_Ten; 
end  record; 


—  See  10.22.1  above  for  definitions  of  Runway_Surface_Condition 

—  and  Runway_Condition  Reading 


type  Pressure_Demand  is 
record 

ID  :  Pressure_Set; 

Set_Value  :  Engineering_Units . Inches_Hg; 
end  record; 


type  Temperature_Demand  is 
record 

ID  :  Temperature_Set; 

Set_Value  :  Engineering_Units.Degrees_C; 
end  record; 

—  See  10.22.1  above  for  definition  of  Visual_Model_Database 

—  See  Moving_Model_Types  for  definition  of  Moving_Model_Dynamic  Data 


type  Thunderstonn_Intensity_Set  is 
record 
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ID  :  Moving_Model_Types.Moving_Model_ID; 

Storin_Intensity  :  Engineering_Units. 2ero_To_Ten; 
end  record; 

type  Lighting_Ad justment  is 
record 

Light ing_Element  :  Adjustable_Lighting; 

Intensity  :  Engineering_Units.Zero_To_Ten; 

end  record; 

type  Environment_Ad justment  is 
record 

ID  :  Environmental_Set; 

Intensity  :  Engineering_Units . Zero_To_Ten; 
end  record; 

type  Visual_Range_Ad justment  is 
record 

ID  :  Visual_Range; 

Range_Set  :  Engineering_Units .Nautical_Miles; 
end  record; 

type  Cloud_Level_Ad justment  is 
record 

Cloud_Level  :  Cloud_Ad justment; 

Adjustment_Height  :  Engineering_Units . Feet; 
end  record; 

type  Year_Time  is 
record 

Day  :  Base_Types .Unsigned_Integer_32  range  1..31; 

Month  :  Month_In_A_year; 

Year  :  Base_Types . Unsigned_Integer_32  range  1950.. 2000; 
end  record; 

—  See  10.22.1  above  for  definitions  of  Temperature_Prof ile, 

—  Temperature_Lapse_Rate,  Wind_Speed_Lapse_Rate,  and  Wind_ 

—  Direction_Lapse_Rate 


— ♦♦♦★★♦♦♦♦★★♦♦♦★Punction: 
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— /  10.22.3.7 


Tactical  and  Mission  Environment  Status  and  Control 


— S END-ON-CHANGE 


—  See  Moving_Model_Types  for  definitions  of: 
Moving_Mode l_Dynami c_Da t a 
Moving_Model_Deactivation 
Chaff_Moving_Model_Unique_Data 
Flare_Moving_Model_Unique_Data 
Decoy_Moving_Model_Un i que_Dat a 
Platfo  rm_Movi ng_Mode l_Un i que_Da t  a 
Tanker_Moving_Model_Unique_Data 
Moving_Model  IFF  Data 


type  Emitter_Set  is 
record 


ID 


Emitter_Data 

State 

end  record; 


Mo vi ng_Mode l_Types.Movin g_Mode 1_I D ; 
Moving_Model_Types . Emitter_Frequency_Data; 
Base_Types. Discrete  State; 


type  Battle_Damage_Set  is 
record 

ID  ;  Moving_Model_Types.Moving_Model_ID; 

Desired_Damage  :  Moving_Model_Types.Model_Damage_Data; 
end  record; 


type  Model_Lighting_Set  is 
record 

ID  :  Moving_Model__Types.Moving_Model_ID; 

Desired_Lighting  :  Moving_Model_Types.Model_Lighting; 
State  :  Base_Types .Discrete_State; 

end  record; 


type  Articulated_Device_Set  is 
record 


ID 


Device_Change 
end  record; 


Moving_Model_Types . Moving_Model_ID; 
Moving_Model_Types.Articulated_Part_Data; 
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type  Weapon_Load_Set 
record 


is 


ID  :  Moving_Model_Types.Moving_Model_ID; 

Desired_Load  :  Global_Message_Types.Weapon_Station_Loading; 
end  record; 


type  Weapon_Fire_Cominand  is 
record 

ID  :  Moving_Model_Types.Moving_Model_ID; 

Fired_Weapon  :  Global_Message_Types.Station_Weapon_Load; 
end  record; 

type  Moving_Model_Complexity_Set  is 
record 

ID  :  Moving_Model_Types.Moving_Model_ID; 

Complexity  :  Engineering_Units. Zero_To_Ten; 
end  record; 


— ****»**********Punction: 

— /  10.22.3.8  Crew  Station  Performance  Monitoring  and  Measurement 

_ * 


— NONE 


— ♦**************Punction: 

_ -k 

— /  10.22.3.9  Instructor/Operator  Station  Segment  Support 


—NONE 


— /  10.22.4  lOS  Representation  Specs 

_ * 


private 
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—  Declarations  to  make  representation  specs  more  readable 

Byte_Si2e  :  constant  1  *  Bytes; 

Halfword_Size  :  constant  :=  2  *  Bytes; 

Word_Size  :  constant  :*  4  *  Bytes; 

—  10.22.3.1.1 

Discrete_State_Size  :  constant  ;•=  8; 

Performance_Tests_Size  :  constant  := 

Control_Types .Performance_Tests_Size; 

for  Segment_Siraulation_State_Command  use 
record 

Segments_Affected  at  0  range  0..(12  *  Bytes) -1; 
Control_Command  at  12  range  0..(2  *  Bytes) -1; 
end  record; 

for  Segment_Simulation_State_Command' size  use  14  *  Bytes; 

—  10.22.3.1.2 

for  Segment_Training_Mode_Command  use 
record 

Segments_Affected  at  0  range  0..(12  *  Bytes)-1; 
Control_Command  at  12  range  0..(2  *  Bytes) -1; 
end  record; 

for  Segment_Training_Mode_Command' size  use  14  *  Bytes; 

—  10.22.3.1.3 

Quick_Action_Task_Size  :  constant  :=  8; 

for  Quick_Action_Task' size  use  Quick_Action_Task_Size; 

for  Quick_Action_Task_Command  use 
record 

ID  at  0  range  0 . .Quick_Action_Task_Size-l; 
end  record; 

for  Quick_Action_Task_Command' size  use  Quick_Action_Task_Size; 
“  10.22.3.1.4 

Run_Mode_Freeze_Size  :  constant  :•  8; 

for  Run_Mode  Freeze' size  use  Run  Mode  Freeze  Size; 


A-358 


D495-10735-1 
20  August  1993 

Freeze_State_Size  :  constant  :■  8; 

for  Freeze_State' size  use  Freeze_State_Size; 

for  Run_Mode_Freeze_Commancl  use 
record 

ID  at  0  range  0. .Run_Mode_Freeze_Size-l; 

State  at  Run_Mode_Freeze_Size/Bytes  range  0. .Freeze_State_Size-l; 
end  record; 

for  Run_Mode_Freeze_Command' size  use 
Run_Mode_Freeze_Size  + 

Freeze_State_Size; 

—  10.22.3.1.6 

IOS_Discrete_Outputs_Size  :  constant  8; 

for  IOS_Discrete_Outputs' size  use  IOS_Discrete_Outputs_Size; 

for  IOS_Discrete_Output_And_State  use 
record 
ID 

at  0 

range  0. . IOS_Discrete_Outputs_Size-l; 

State 

at  IOS_D i s c ret e_Output s_Size /By tes 
range  0. .Byte_Size-l; 
end  record; 

for  IOS_Discrete_Output_And_State' size  use 

IOS_Discrete_Outputs_Size  +  Discrete_State_Size; 

—  10.22.3.1.7 

Number_Of_Segments  :  constant  := 

Control_Types.Segment_Naines'pos  ( 

Control_Types.Segment_Names' last)  - 
Control_Types.Segment_Names'pos  ( 

Control_Types .Segment_Names' first)  +  1; 

Segraent_Selection_Array_Size  :  constant  := 

Number_Of_Segments  *  Discrete_State_Size; 
for  Segment_Selection_Ar ray' size  use  Seginent_Selection_Array_Size; 

Tas)c_Conunands_Size  :  constant  8; 

for  Tas]c_Coimnands' size  use  Task  Conunands  Size; 
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for  Perforinance_Test_Conunand  use 
record 

Segment s_Affected 
at  0 

range  0. .Segment_Selection_Array_Size-l; 
Perf ormance_Test 

at  Segment_Selection_Array_Size /Bytes 
range  0. .Performance_Tests_Size-l; 
Task_Command 

at  Segment_Selection_Array_Size/Bytes  + 
Performance_Tests_Size/Bytes 
range  0. .Task_Commands_Size-l; 
end  record; 

for  Perf ormance_Test_Command' size  use 
Segment_Selection_Array_Size  + 
Performance_Tests_Size  +  4^ 

Task  Commands  Size; 


—  10.22.3.1.8 

Snapshot_Commands_Size  :  constant  8; 
for  Snapshot_Commands' size  use  Snapshot_Commands_Size; 
for  Snapshot_Command  use 
record 

Command  at  0  range  0.  .Snapshot_Conunands_Size-l; 
Snapshot_ID  at  Snapshot_Commands_Size/Bytes 
range  0. .Halfword_Size-l; 
end  record; 

for  Snapshot_Command' size  use 

Snapshot  Commands_Size  +  Halfword  Size; 


--  10.22.3.1.9 
for  Record_Conunand  use 
record 

Record_Playback_lD  at  0  range  0. .Halfword_Size-l; 

—  2  bytes  spare 

Session_Time  at  Word_Size/Bytes  range  0. .Word_Size-l; 

end  record; 

for  Record_Command' size  use  2  *  Word_Size; 
Playback_Speeds_Size  :  constant  8; 
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for  Playback_Speeds' size  use  Playback_Speeds_Size 

for  Playback_Conunand  use 
record 

Record__Playback_ID 
at  0 

range  0 . .Halfword_Size-l; 

—  2  bytes  spare 
Playback_Start_Time 

at  1  ■*'  Word_Si2e /Bytes 
range  0 . . Word_Si2e-l; 

Speed 

at  2  *  Word_Si2e /Bytes 
range  0 . . Playback_Speeds_Si2e-l; 
end  record; 

for  Playback_Conmiand' size  use 

2  *  Word_Si2e  +  Playback_Speeds_Size; 


% 


—  10.22.3.1.10 

0ff_Line_Diagnostics_Si2e  :  constant  := 
Control_Types.Off_Line_Diagnostics_Size; 

for  Off_Line_Diagnostic_Cominand  use 
record 

Segment s_Affected 
at  0 

range  0. . Segment_Selection_Array_Size-l; 
Off_Line_Diagnostic 

at  Segment_Selection_Array_Size/Bytes 
range  0.  .0ff_Line_Diagnostics_Si2e-l; 
Task_Command 

at  Segment_Selection_Array_Size/Bytes  + 
0ff_Line_Diagnostics_Si2e/Bytes 
range  0 .  .Task_Commands_Size-l; 
end  record; 

for  Of f_Line_Diagnostic_Command' size  use 
Segment_Selection_Array_Size  + 
Off_Line_Diagnostics_Size  + 

Ta  s  k_Commands_S i ze ; 

—  10.22.3.1.11 
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Remote_Controlled_Diagnostics_Size  ;  constant 

Control_Types.Remote_Controlled_Diagnostics_Size; 

for  Remote_Controlled_Diagnostics_Coiiunand  use 
record 

Segment s_Affected 
at  0 

range  0. , Segment_Selection_Array_Size-l; 
Remote_Controlled_Diagnostic 

at  Segment_Selection_Array_Size/Bytes 
range  0. .Remote_Controlled_Diagnostics_Size-l; 
Task_Command 

at  Segment_Selection_Array_Size/Bytes  + 

Remote_Controlled_Diagnostics_Size/Bytes 
range  0. .Task_Commands_Si2e-l; 
end  record; 

for  Remote_Controlled_Diagnostics_Conunand' size  use 
Segment_Selection_Array_Size  + 
Remote_Controlled_Diagnostics_Size  + 

Task  Commands  Size; 


—  10.22.3.1.12 

0n_Line_Diagnostics_Si2e  :  constant  := 

Control_Types .On_Line_Diagnostics_Size; 

Number_Of_On_Line_Diagnostics  :  constant 
Control_Types .On_Line_Diagnostics'pos  ( 
Control_Types .On_Line_Diagnostics' last)  - 
Cont rol_Types . On_Line_Diagnostics' pos  ( 
Control_Types.On_Line_Diagnostics' first)  +  1; 

On_Line_Diagnostic_Array_Size  :  constant 

Number_Of_On_Line_Diagnostics  *  Discrete_State_Size; 
for  On_Line_Diagnostic_Array' size  use 
On_Line_Diagnostic_Array_Size; 

for  On_Line_Diagnostic_Command  use 
record 

Segment s_Affected 
at  0 

range  0.  .Segment_Selection_Array_Size-l; 
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Response_Rate 

at  Seginent_Selection_Array_Size/Bytes 
range  0.  .Worcl_Size-l; 
On_Line_Diagnostics_Requested 

at  Segment_Selection_Array_Size/Bytes  + 
Word_Size/Bytes 

range  0. .On_Line_Diagnostic_Array_Size-l; 
end  record; 

for  On_Line_Diagnostic_Command' size  use 
Segment_Selection_Array_Size  + 

Word_Size  + 

On_Line_Diagnostic_Array_Size; 

Seginent_And_Tester__Names_Size  :  constant 

Cont  rol_Types .  Segment_And_Tester_Names_Size; 

Subsystems_Size  :  constant 

Control_Types . Subsystems_Size; 

Component s__Size  :  constant 

Control__Types.Components__Size; 

Structural__Element_To_Time_Size  :  constant  :  = 
Control_Types.Structural_Element_To_Time  Size; 

for  Timing_Conunands  use 
record 
Segment 
at  0 

range  0. .Segment_And_Tester_Names_Size-l; 
Subsystem 

at  Segment_And_Tester_Names_Size/Bytes 
range  0. .Subsystems_Size-l; 

Component 

at  Segment_And_Tester_Names_Size/Bytes  + 
Subaystems_Size /Bytes 
range  0 . .Component s_Size-l; 

Command 

at  Segment_And_Tester_Names_Size /Bytes  + 
Subsystems__Size/Bytes  + 

Component s_Size/Bytes 
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range  0. .Structural_Element_To_Time_Sire-l; 
end  record; 

for  Timing_Conunands' size  use 

Seginent_And_Tester_Names_Si2e  + 

Subsysteins_Size  + 

Component s_Size  + 

Structural_Element_To_Time_Size; 

—  10.22.3.1.1^ 
for  Time  use 

record 

Hours  at  0  range  0. .Word_Size-l; 

Minutes  at  1  *  Word_Size/Bytes  range  0. . Word_Size-l; 

Seconds  at  2  *  Word_Size /Bytes  range  0. . Word_Size-l; 
end  record; 

for  Time' size  use  3  *  Word_Size; 

for  Time  Parameter' size  use  Word_Size; 

for  Time_Request  use 
record 

Time_Name  at  0  range  0 . .Word_Size-l; 

New_Time  at  1  *  Word_Si2e/Bytes  range  0..(3  *  Word_Size) -1; 
end  record; 

for  Time_Request ' size  use  4  *  Word_Size; 

—  10.22.3.1.14 

for  Multiple_Simulator_Environment_Command' size  use  8; 

—  10.22.3.2.1 

for  Clock_Tick_Messages  use 
record 

Clock_Tick 
at  0 

range  0. .Word_Size-l; 

Current_Simulation_Frame 
at  Word_Si2e /Bytes 
range  0 . .Word_Size-l; 
end  record; 

for  Clock_Tick_Messages' size  use  2  *  Word  Size; 
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—  10.22.3.2.2 

Slewable_Parameter_Size  :  constant  Word_Si2e; 

for  Slewable_Parameter' size  use  Slewable_Parameter_Si ze; 

for  Parameter_Slew_Demand  use 
record 

Parameter 
at  0 

range  0. . Slewable_Parameter_Si2e-l; 

Slew_Rate 

at  Slewable_Parameter_Size/Bytes 
range  0 . .Word_Size-l; 
end  record; 

for  Parameter_Siew_Demand' size  use 

Slewable_Parameter_Size  +  Word_Si2e; 

—  10.22.3.2.3 

Linear_Position_Components_Size  :  constant 

Engineering_Units . Linear_Position_Components_Size; 

for  Add_Cargo_Cormnand  use 
record 

Cargo_Weight 
at  0 

range  0 . . Word_Size-l; 

Cargo_Location 

at  Word_Size/Bytes 

range  0. . Linear_Position_Components_Size-l; 
end  record; 

for  Add_Cargo_Cc.'Tunand' size  use 

Word_Size  +  Linear_Position_Components_Si ze; 

—  10.22.3.2.4 

External_Connection_Size  :  constant  :=  8; 

for  External_Connection' size  use  External_Connection_Size; 

Connection_State_Size  :  constant  ;=  8; 

for  Connection_State' size  uee  Connection_State_Size; 

for  External_Connection_Command  use 
record 
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Connection 
at  0 

range  0. . External_Connection_Size-l; 

Demanded_Connect ion 

at  External_Connection_Si2e/Bytes 
range  0. . Connect ion_State_Si2e-l ; 
end  record; 

for  External_Connection_Cominand' size  use 

External_Connection_Size  +  Connection_State_Si2e; 

—  10.22.3.2.5 

Instructor_Controllable_Parameter_Size  :  constant  :=  Word_Size; 
for  lnstructor_Controllable_Parameter' size  use 
Instructor_Controllable_Parameter_Size; 

for  Parameter_Change_Request  use 
record 

Control_Paraineter 
at  0 

range  0.  .  Instructor_Controllable_Parameter_Size-l; 
Value_Requested 

at  Instructor_Controllable_Paran\eter_Size/Bytes 
range  0. . Word_Size-l; 
end  record; 

for  Paraineter_Change_Request '  size  use 

Instructor_Controllable_Paraineter_Size  +  Word_Size; 

—  10.22.3.2.6 

Aircraft_Hydraulic_Reservoir_Size  :  constant  := 

Global_Message_Types .  Aircraft_Hydraulic_Reservoir_Size; 

for  Hydraulic_Fluid_Quantity_Change  use 
record 
ID 

at  0 

range  0.  .Aircraft_Hydraulic_Reservoir_Size-l; 
Demanded_Quantity 

at  Aircraft_Hydraulic_Reservoir_Size/Bytes 
range  0 . . Word_Size-l; 
end  record; 

for  Hydraulic_Fluid_Quantity_Change' size  use 
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Aircraft_Hyclraulic_Reservoir_Si2e  +  Word_Size; 

—  10.22.3.2.7 

Fuel_Quantity_Si2e  :  constant  Word_Size; 
for  Fuel_Quantity' size  use  Fuel_Quant ity_Size; 

for  Fuel_Quantity_Change  use 
record 
ID 

at  0 

range  0 . . Fuel_Quantity_Size-l; 
Deinanded_Quantity 

at  Fuel_Quantity_Size /Bytes 
range  0. .Word_Size-l; 
end  record; 

for  Fuel_Quantity_Change' size  use 
Fuel_Quantity_Si2e  +  Word_Size; 

—  10,22.3.2.8 

Resettable_Value_Size  :  constant  :=  Byte__Si2e; 
for  Resettable_Value' size  use  Resettable_Value_Size; 

for  Reset_Demand' size  use  Resettable_Value_Si2e; 

—  10.22.3.2.9 

Icing_Surface_Size  :  constant  :*  Word_Size; 
for  Icing_Surface' size  use  Icing_Surface_Size; 

for  Icing_Level_Ad justment  use 
record 
ID 

at  0  range  0 . . Icing_Surface_Size-l; 
Demanded_Value 

at  Icing_Surface_Size/Bytes 
range  0 . . Word_Size-l; 
end  record; 

for  Icing_Level_Adjustinent '  size  use 
Icing  Surface  Size  +  Word  Size; 


—  10.22.3.2.10 

Aircraft_Engine_Size  :  constant 
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Global_Message_Types . Aircraft_Engine_Size; 


for  Engine_Oil_Quantity_Ad justroent  use 
record 


ID 

at  0  range  0. .Aircraft_Engine_Size-l; 
Demanded_Value 

at  Aircraft_Engine_Size/Bytes  range  0. .Word_Size-l; 
end  record; 

for  Engine_Oil_Quantity_Adjustment' size  use 
Aircraft_Engine  Size  +  Word_Size; 


—  10.22.3.2.11 

IOS_Discrete_Commands_Size  :  constant  :*  Byte_Size; 

for  lOS  Discrete  Commands' size  use  lOS  Discrete  Commands  Size; 


for  lOS_Discrete_Command_And_State  use 
record 
Command 

at  0  range  0. . IOS_Discrete_Commands_Size-l; 

State 

at  IOS_Discrete_Commands_Size/Bytes  range  0. .Byte_Size-l; 
end  record; 

for  IOS_Discrete_Command_And_State' size  use 
lOS  Discrete_Commands  Size  +  Byte  Size; 


—  10.22.3.5 

Moving_Model_ID_Size  :  constant  := 

Moving_Model_Types . Moving_Model_ID_Size; 
Platform_Radio_Size  :  constant  :=  Byte_Size; 
for  Platform_Radio' size  use  Platform  Radio  Size; 


for  Platform_Radio_Set  use 
record 
ID 

at  0 

range  0. .Moving_Model_ID_Size-l; 
Frequency 

at  Moving_Model_ID_Size/Bytes 
range  0. .Word_Size-l; 

Radio 


A-368 


D495-10735-1 
20  August  1993 

at  Moving_Model_ID_Si2e/Bytes  + 
Word_Si2e/Bytes 

range  0. .Platfonn_Radio_Si2e-l; 

Valid 

at  Moving_Model_ID_Si 26 /Bytes  + 
Word_Size/Bytes  + 

Platforni_Radio_Si  26 /Bytes 
range  0. .Byte_Si2e-l; 
end  record; 

for  Platfonn_Radio_Set' size  use 
Moving_Model_ID_Si2e  + 

Word_Size  + 

Platform_Radio_Size  + 

Byte_Size; 

Lat_Long_Location_Size  :  constant  :* 

Engineering_Units . Lat_Long_Location_Si2e; 

for  Training_Area_Boundaries  use 
record 

N_W_Corner 

at  0  *  Lat_Long_Location_Si2e/Bytes 
range  0, .Lat_Long_Location_Size-l; 
N_E_Corner 

at  1  *  Lat_Long_Location_Size/Bytes 
range  0. .Lat_Long_Location_Size-l; 
S_W_Corner 

at  2  *  Lat_Long_Location_Size/Bytes 
range  0. .Lat_Long_Location_Size-l; 
S_E_Corner 

at  3  *  Lat_Long_Location_Si2e/Bytes 
range  0. . Lat_Long_Location_Size-l; 
end  record; 

for  Training_Area_Boundaries' size  use 
4  *  Lat_Long_Location_Size; 

--  10.22.3.6 
for  Wind_Shear  use 
record 

Top_Direction 

at  0  *  Word_Size/Bytes  range  0..Word  Size-1; 
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Top_Velocity 

at  1  *  Word_Size/Bytes  range  O..Worci_Size-l; 
Bottoin_Di  recti  on 

at  2  ♦  Worcl_Size/Bytes  range  0. . Word_Size-l; 

Bo 1 1  om_Ve 1 oc i t  y 

at  3  *  Word_Size/Bytes  range  0 . . Word_Size-l; 
Altitude 

at  4  *  Word_Size/Bytes  range  0 . . Word_Size-l; 
end  record; 

for  Wind_Shear' size  use  5  *  Word_Size; 

Wind_Set_Size  :  constant  :*  Word_Size; 
for  Wind_Set' size  use  Wind_Set_Size; 

for  Wind_Direction_Set  use 
record 
ID 

at  0  range  0. .Wind_Set_Size-l; 

Direction 

at  Wind_Set_Size/Bytes  range  0. .Word_Size-l; 
end  record; 

for  Wind_Direction_Set' size  use 
Wind_Set_Size  +  Word_Size; 

for  Wind_Speed_Set  use 
record 
ID 

at  0  range  0. .Wind_Set_Size-l; 

Speed 

at  Wind_Set_Size /Bytes  range  0. . Word_Size-l; 
end  record; 

for  Wind_Speed_Set' size  use 
Wind__Set_Size  +  Word_Size; 

Wind_Profile_Size  :  constant  :*  Word_Size; 
for  Wind_Prof ile' size  use  Wind^Prof ile_Size; 

Earth_Position_Components_Size  ;  constant  :* 

Engineering_Units .Earth_Position_Components_Size; 

for  Wind  Position  use 
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record 

ID 

at  0 

range  0. .Wind_Prof ile_Si2e-l; 

Position 

at  Wind_Prof ile_Size/Bytes 
range  0, . Earth_Position_Components_Size-l; 
end  record; 

for  Wind_Position' size  use 
Wind_Profile_Size  + 

Earth_Position_Components_Size; 

for  Wind_Intensity  use 
record 
ID 

at  0  range  0. .Wind_Profile_Size-l; 

Intensity 

at  Wind_Profile_Size /Bytes  range  0. .Word_Size-l; 
end  record; 

for  Wind_Intensity'  size  use 

Wind_Profile_Size  +  Word_Size; 

Turbulence_Size  :  constant  :=  Word_Size; 
for  Turbulence' size  use  Turbulence_Size; 

for  Turbulence_Demand  use 
record 

Selected_Type 

at  0  range  0. .Turbulence_Size-l; 

Magnitude 

at  Turbulence_Size/Bytes  range  0. .Word_Size-l; 
end  record; 

for  Turbulence_Demand' size  use 
Turbulence_Size  +  Word_Size; 

Pressure_Set_Size  :  constant  :«=  Word_Size; 
for  Pressure_Set' size  use  Pressure_Set_Size; 

for  Pressure_Demand  use 
record 
ID 
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at  0  range  0. .Pressure_Set_Si2e-l; 

Set_Value 

at  Pressure_Set_Size/Bytes  range  0 . .Word_Size-l; 
end  record; 

for  Pressure_Demand' size  use 

Pressure_Set_Size  +  Word_Si2e; 

Temperature_Set_Size  :  constant  :*  Word_Size; 
for  Temperature_Set' size  use  Temperature_Set_Size; 

for  Temperature_Demand  use 
record 
ID 

at  0  range  0 . .Temperature_Set_Si2e-l; 

Set_Value 

at  Temperature_Set_Size /Bytes  range  0 . .Word_Si2e-l; 
end  record; 

for  Temperature_Demand' size  use 

Teinperature_Set_Size  +  Word^Size; 

for  Thunderstorin_Intensity__Set  use 
record 
ID 

at  0  range  0. .Moving_Model_ID_Size-l; 

Storm_Intensity 

at  Moving_Model_ID_Size/Bytes  range  0. .Word_Size-l; 
end  record; 

for  Thunderstorin_Intensity_Set' size  use 
Moving_Model_ID_Size  +  Word_Size; 

Adjustable_Lighting_Size  :  constant  :=  Word_Size; 
for  Adjustable_Lighting' size  use 
Adjustable_Lighting_Size; 

for  Lighting_Adjustment  use 
record 

Light ing_Element 

at  0  range  0. .Adjustable_Lighting_Size-l; 

Intensity 

at  Adjustable_Lighting_Size/Bytes  range  0. .Word_Size-l; 
end  record; 
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for  Light ing_Adjustment' size  use 

Ad justable_Lighting_Size  +  Word_Size; 

Environinental_Set_Size  :  constant  :=  Word_Size; 
for  Environmental_Set' size  use 
Environmental_Set_Size; 

for  Environment_Adjustment  use 
record 
ID 

at  0  range  0. .Environmental_Set_Size-l; 

Intensity 

at  Environmental_Set_Size/Bytes  range  0. .Word_Size-l; 
end  record; 

for  Environment_Adjustment' size  use 
Environmental_Set_Size  +  Word_Size; 

Visual_Range_Size  :  constant  :*  Word_Size; 
for  Visual_Range' size  use  Visual_Range_Size; 

for  Visual_Range_Adjustment  use 
record 
ID 

at  0  range  0. .Visual_Range_Size-l; 

Range_Set 

at  Visual_Range_Size/Bytes  range  0. .Word_Size-l; 
end  record; 

for  Visual_Range_Adjustinent' size  use 
Visual_Range_Size  +  Word_Size; 

Cloud_Adjustinent_Size  :  constant  :=  Word_Size; 
for  Cloud_Adjustment' size  use  Cloud_Ad justment_Size; 

for  Cloud_Level_Adjustment  use 
record 

Cloud_Level 

at  0  range  0. .Cloud_Adjustment_Size-l; 

Ad  j  u  s  t men t _He ight 

at  Cloud_Adjustment_Size/Bytes  range  0. .Word_Size-l; 
end  record; 

for  Cloud_Level_Adjustment' size  use 
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Cloucl_Adjustment_Size  +  Wordi_Size; 

Month_In_A_Year_Size  :  constant  Word_Size; 
for  Month_In_A_Year' size  use  Month_In_A_Year_Size; 

for  Year_Tiine  use 
record 
Day 

at  0 

range  0. .Word_Size-l; 

Month 

at  Word_Size/Bytes 

range  0 . .Month_In_A_Year_Size-l; 

Year 

at  Word_Size /Bytes  + 

Mon t  h_I n_A_Y e a  r_S i ze /By t e s 
range  0 . . Word_Size-l; 
end  record; 

for  Year_Time' size  use 
Word_Size  + 

Month_In_A_Year_Size  + 

Word_Size; 

—  10.22.3.7 

Emitter_Frequency_Data_Size  ;  constant  :* 

Moving_Model_Types . Emitter_Frequency_Data_Size; 

for  Einitter_Set  use 
record 
ID 

at  0 

range  0 .  .Moving_Model_ID__Size-l; 

Emitter_Data 

at  Moving_Model_ID_Size/Bytes 

range  0. .Emitter_Frequency_Data_Size-l; 

State 

at  Moving_Model_ID_Size/Bytes  + 

Einitter_Frequency_Data_Size/Bytes 
range  0. .Byte_Size-l; 
end  record; 

for  Emitter  Set' size  use 
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Moving_Model_ID_Si2e  + 
En\itter_Frequency_Data_Si2e  + 

Byte_Size; 

Model_Damage_Data_Si2e  :  constant  :* 

Moving_Model_Types .  Mode  l_Dainage_Dat  a_Si2e ; 

for  Battle_Damage_Set  use 
record 
ID 

at  0 

range  0 .  .Moving_Model_ID_Si2e-l; 

Desi  red_Dainage 

at  Moving_Model_ID_Size/Bytes 
range  0.  .Model_Damage_Data_Si2e-l; 
end  record; 

for  Bat tle_Damage_Set' size  use 
Moving_Model_ID_Size  + 

Mode l_Damage_D  a t  a_S i z  e ; 

Model_Lighting_Si2e  :  constant  := 

Moving_Model_Types.Model_Lighting_Size; 

for  Model_Lighting_Set  use 
record 
ID 

at  0 

range  0 .  .Moving_Model_ID_Size-l; 

De  s i r ed_L i gh t ing 

at  Moving_Model_ID_Size/Bytes 
range  0 . .Model_Lighting_Size-l; 

State 

at  Moving_Model_ID_Si2e/Bytes  + 
Model_Lighting_Si2e/Bytes 
range  0. .Byte_Size-l; 
end  record; 

for  Model_Lighting_Set' size  use 
Moving_Model_ID_Size  + 

Model_Lighting_Size  + 

Byte_Size; 
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Articulated_Part_Data_Si2e  :  constant 

Moving_Model_Types .Articulated_Part_Data_Si2e; 

for  Articulated__Device_Set  use 
record 
ID 

at  0 

range  0.  .Moving_Model_ID__Si2e-l; 

Devi ce_Change 

at  Moving_Model_ID_Si2e/Bytes 
range  0. . Articulated_Part_Data_Si2e-l; 
end  record; 

for  Articulated_Device_Set' si2e  use 
Moving_Model_ID_Si2e  + 
Articulated_Part_Data_Si2e; 

Weapon_Station_Loading_Si2e  :  constant  :* 

Globa l_Me s  s  age_Type s . Weapon_S t  at i on_Loading_S i 2e ; 

for  Weapon_Load_Set  use 
record 

at  0 

range  0 . .Moving_Model_ID_Si2e-l; 

Desired_Load 

at  Moving_Model_ID_Si2e /Bytes 
range  0. . Weapon_Station_Loading_Si2e-l; 
end  record; 

for  Weapon_Load_Set' sire  use 
Moving_Model_ID_Si2e  + 

We  apon_S t  at i on_Loading_S i re  ; 

Station_Weapon_Load_Si2e  :  constant  := 

Global_Message_Types.Station_Weapon_Load_Si2e; 

for  Weapon_Fire_Command  use 
record 
ID 

at  0 

range  0. .Moving_Model_ID_Si2e-l; 

Fired  Weapon 
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at  Moving_Model_ID__Si2e/Bytes 
range  0. . Station_Weapon_Load_Size-l; 
end  record; 

for  Weapon_Fire_Conunand' size  use 
Moving_Model_ID_Size  + 
Station_Weapon_Load_Size; 


for  Moving_Model_Complexity_Set  use 
record 
ID 

at  0 

range  C.  .Moving_Model_ID__Size-l; 
Complexity 

at  Moving_Model_ID_Size/Bytes 
range  0 . .Word_Size-l; 
end  record; 

for  Moving_Mcdel_Complexity_Set' size  use 
Moving  Model_ID  Size  +  Word_Size; 


—  — ★ 

end  lOS_Output_Interface_Types; 
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—  %Z%  Unit  Name: 

—  %Z%  Source  Pathname: 

—  %Z%  Unit  Type: 

—  %Z%  Unit  ID: 

—  %Z%  Author: 

—  %Z%  Date  of  Origin: 

—  %Z%  sees  Filename: 

—  %Z%  Delta  ID: 

—  %Z%  Delta  Date: 

—  %Z%  eurrent  Release: 


IOS_Output_Interface 

%P% 


Package  Spec  (no  body) 
(tbd) 


Gary  Kamsickas,  Bob  erispen, 

12  August  1993 

%M% 

%I% 

%G% 

%R% 


et  al . 


—  Purpose: 

This  package  specifies  all  the  message  objects  which  are  sent  by 

—  the  lOS  segment. 

—  Adaptation: 

—  The  first  step  in  adaptation  is  to  determine  which  of  the 
functions  in  this  segment  will  not  be  performed,  based  on  Simula 

—  tor  requirements.  The  messages  associated  with  these  functions 
need  not  be  sent,  andshould  therefore  be  deleted  or  commented 
out . 

Each  message  declaration  is  followed  by  a  comment  line  containing 
"Destination:"  and  the  abbreviations  of  the  segment  (s)  which 
receivethis  message.  These  comments  should  be  modified  to 
account  for 

(a)  the  presence  or  absence  of  other  segments,  and  (b)  the 
requirements  of  the  other  segments  for  data.  For  ex?.::ple,  if 
segment  X  is  absent,  then  the  notation  that  segment  X  is  a 
destination  of  a  givenmessage  should  be  removed.  Similarly,  when 
segment  Y  does  not  requirethe  data  in  a  gi'/en  message,  then  the 
notation  that  segment  Y  is  adestination  for  that  message  should 
be  removed . 

—  When  the  segment  abbreviations  have  all  been  removed  for  a 

—  message,  it  is  clear  that  this  message  need  not  be  sent,  and  the 

—  message  object  declaration  itself  may  be  commented  out  or 

—  deleted. 
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with 

with 

with 

with 

with 


IOS_Output_Interfac2_Types; 
Engineering_Units; 
Control_Types; 
Global_Message_Types; 
Moving  Model_Types; 


package  IOS_Output_Interface  is 


_ ★  ★ 

— /  10.23  lOS  Output  Interface  * 


— /  10.23.1  Simulator  Control 


— SEND-ON-CHANGE  OUTPUTS 


Simulation_State_Command  : 

IOS_Output_Interf ace_Types . 
Segment_Simulation_State_Coinmand; 

—  Destination:  ENV,  FD, FC, FS, PRO, NAV, EW, WPN, VIS, RDR, PHC 


Training_Mode_Coimnand  : 

IOS_Output_Interface_Types . 
Segment_Training_Mode_Command; 

—  Destination:  ENV,  FD, FC, FS, PRO, NAV, EW, WPN, VIS, RDR, PHC 


Quick_Action_Task_Message  : 
IOS_Output_Interface_Types . 
Quick  Action  Task  Command; 
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—  Destination:  PRO,NAV 


Run_Mode_Freeze_Message  : 

IOS_Output_Interface_Types . 
Run_Mode_Freeze_Command; 

—  Destination:  FD,FS 


Visual_Eyepoint_Active  : 

IOS_Output_Interface_Types . 
Vi sual_Eyepoint ; 

—  Destination:  VIS 


Simulator_Control_Discrete_Message  : 

IOS_Output_Interf ace_Types . 
IOS_Discrete_Output_And_State; 

—  Destination:  ENV,  FD,FC,FS,VIS,PHC/RDR,NAV,WPN,EW,PRO 


Perf orinance_Test_Request_Message  : 

IOS_Output_Interf ace_Types . 

Performance_Test_Conunand; 

—  Destination:  ENV,  FD,FC,FS,PRO,NAV,EW,WPN,VIS,RDR,PHC 


Snapshot_Function_Message  : 

IOS_Output_Interf ace_Types . 

Snapshot_Cominand; 

—  Destination:  ENV,  FD,FC,FS,PRO,NAV, EW,WPN,VIS,RDR, PHC. 


Record_Request_Message  : 

IOS_Output_Interf ace_Types . 
Record  Conmand; 
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—  Destination:  ENV,  FD,FC,FS,PRO,NAV,EW,WPN,VIS,RDR,PHC 


Playback_Request_Message  : 

IOS_Output_Interf ace_Types . 

Playback_Command; 

—  Destination:  ENV,  FD,FC,FS,PRO,NAV,EW, WPN, VIS,RDR,PHC 


Of f_Line_Diagnostic_Message  : 
IOS_Output_Interface_Types . 
Of f_Line_Diagnostic  Command; 


—  Destination:  ENV,  FD,FC,FS,PRO,NAV,EW,WPN,VIS,RDR,PHC 


Remote_Controlled_Diagnostics_Message  : 

IOS_Output_Interf ace_Types . 

Remote_Cont  rol  led_Diagno3t  ics_Coinmand; 

—  Destination:  ENV,  FD,FC,FS,PRO,NAV, EW,WPN,VIS,RDR,PHC 


On_Line_Diagnostic_Message  : 

IOS_Output_Interf ace_Types . 
On_Line_Diagnostic_Command; 

—  Destination:  ENV,  FD, FC,  FS, PRO, NAV, EW, WPN, VIS, RDR, PHC 


Time_Change_Message  : 

IOS_Output_Interf ace_Types . 

Time_Request ; 

—  Destination:  ENV,  FD, FC, FS, PRO,NAV, EW, WPN, VIS, RDR 


Multiple_Simulator_Environment_Message  : 
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IOS_Output__Interf  ace_Types . 

Mu  1 1  ip  1  e_S  imu  1  a  t  o  r_En  vi  r  onmen  t_Conunancl ; 

—  Destination:  ENV 


— ★ *★★★***★**** ♦♦Function: 

_ * 

— /  10.23.2  Ownship  Status  and  Control 


— ITERATIVE  OUTPUTS 

Clock_Tick_Message_Max_Rate  : 

IOS_Output_Interf ace_Types . 

Clock_Tick_Messages; 

—  Destination:  ENV,  FD,FC,FS,PRO,NAV,EW,WPN,VIS,RDR,PHC 


— SEND-ON-CHANGE  OUTPUTS 


Parameter_Slew_Message  : 

IOS_Output_Interf ace_Types . 
Parameter_Slew_Demand; 

—  Destination:  FD 


Add_Cargo_Message  : 

IOS_Output_Interf ace_Types . 
Add_Cargo_Coimnand; 

—  Destination:  FD 


External_Connection_Message  : 
IOS_Output_Interf ace_Types . 
External  Connection  Command; 
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—  Destination:  FD,FS,PHC 

Parameter_Change_Message  : 

IOS_Output_Interf ace_Types . 
Parameter_Change_Request; 

—  Destination:  FD, PRO, VIS, FS 


Hyciraulic_Fluid_Quantity_Change_Message  : 
IOS_Output_Interf ace_Types . 

Hy dr au 1 i c_F 1 u i d_Qu an t i t y_Change ; 

—  Destination:  FS 


Fuel_Quantity_Change_Message  : 
IOS_Output_Interf ace_Types . 
Fuel_Quantity_Change; 

—  Destination:  FS 


Reset_Message  : 

IOS_Output_Interf ace_Types . 
Reset_Deinand; 

—  Destination:  FS, PRO, FC, WPN 


Icing_Level_Adjustment_Message  : 
IOS_Output_Interf ace_Types . 
Icing_Level_Adjustment; 

—  Destination:  ENV, FD,PRO 


Engine_Oil_Quantity_Adjustment_Message  : 
IOS_Output_Interface_Types. 
Engine_Oil_Quantity_Adjustment; 
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—  Destination: 


PRO 


IOS_Discrete_Request_Message  : 
IOS_Output_Interf ace_Types . 

I  OS_D  i  s  c  r  e  t  e_C  onunand_And_S  t  a  t  e ; 

—  Destination:  FD,NAV,PHC, FC 


— ★★★♦♦★♦★★♦♦★★★★Function: 

— /  10.23.3  Ownship  Malfunction 


— SEND -ON-CHANGE  OUTPUTS 


Malfunction_Message  : 
Control_Types . 
Malfunction  Demand; 


—  Destination:  ENV,  FD, FC, FS, PRO, NAV, EW, WPN, RDR 


— ★★★★★★★★★★★★★★★Function: 

_ ★ 

— /  10.23.4  Ownship  Controls  Disagreement 


— NONE 


— ★★★★★★★★★★★★★★★Function: 

_ ★ 

— /  10.23.5  Navigation/Communication  Status  and  Control 

—  — ★ 
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— SEND-ON-CHANGE  OUTPUTS 


Waypoint_Change_Message  : 
Global_Message_Types . 
Waypoint_Change ; 


—  Destination:  NAV 


Platform_Radio_Set_Message  : 
IOS_Output_Interf  ace_Types . 
P 1 at f onn_Radio_Set ; 

—  Destination:  NAV 


Training_Area__Boundary_Message  : 
IOS_Output_Interf  ace_Types . 
Training_Area_Boundaries; 

--  Destination:  ENV,NAV,EW,WPN,VIS,RDR 

Ownship_Position_Change_Demand  : 
Engineering_Units . 
Earth_Position_Components; 

—  Destination:  ENV,FD,NAV,EW,VIS,RDR 


— ***************Pun^,t.iQjj, 

_ ★ 

— /  10.23.6  Physical/Natural  Environment  Status  and  Control 


— SEND-ON-CHANGE  OUTPUTS 

% 
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Wind__Shear_Message  : 

IOS_Output_Interf ace_Types . 
Winci_Shear; 

—  Destination:  ENV 


Wind_Direction_Set_Message  : 
IOS_Output_Interf ace_Types . 
Wind_Direction_Set; 

—  Destination:  ENV 


Wind_Speed_Set_Message  : 

IOS_Output_Interf ace_Types . 
Wind_Speed_Set ; 

—  Destination:  ENV 


Wind_Position_Message  : 

IOS_Output_Interf ace_Types . 
Wind  Position; 


—  Destination:  ENV 


Wind_Intensity_Message  : 

IOS_Output_Interf ace_Types . 
Wind_Intensity; 

—  Destination:  ENV 


Turbulence_Demand_Message  : 
IOS_Output_Interf ace_Types . 
Turbulence  Demand; 


—  Destination:  ENV,PHC 
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Runway_Surface_Condition_Message  : 
IOS_Output_Interf ace_Types . 
Runway_Surface_Condition; 

—  Destination:  ENV,FD,VIS 


Runway_Condition_Reading_Message  : 
IOS_Output_Interf ace_Types . 
Runway_Condition_Reading; 

—  Destination:  ENV,FD,VIS 


Pressure_Demand_Message  : 

IOS_Output_Interf ace_Types . 
Pressure_Deinand; 

—  Destination:  ENV 


Temperature_Demand_Message  : 
IOS_Output_Interf ace_Types . 
Teinperature_Demand; 

—  Destination:  ENV 


Visual_Model_Database_Message  : 
IOS_Output_Interface_Types . 
Visual_Model_Database; 

—  Destination:  ENV, VIS 


Thunderstorm_Dynamic_Data_Message  : 
Moving_Model_Types . 
Moving_Model_Dynamic_Dat a; 

—  Destination:  VIS, RDR, ENV, PHC 
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Thunderstorm_Intensity_Message  : 
IOS_Output_Interf ace_Types . 
Thunderstorin_Intensity_Set  ; 

—  Destination:  ENV, VIS, RDR, PHC 


Lighting_Adjustment_Message  : 
lOS_Output_Interf ace_Types . 
Light ing_Adjustment; 

—  Destination:  ENV,NAV,VIS 


Environment al_Adjustment_Message  : 
IOS_Output_Interf ace_Types . 
Environment_Adjustment; 

—  Destination:  ENV,  NAV,VIS,RDR,PHC,FD 


Visual_Range_Ad justment_Message  : 
IOS_Output_Interface_Types . 
Visual_Range_Ad justment; 

—  Destination:  ENV, VIS 


Cloud_Level_Adjustment_Message  ; 
IOS_Output_Interface_Types . 
Cloud_Level_Ad justment; 

—  Destination:  ENV, VIS 


Time_Of_year_Message  : 

IOS_Output_Interf ace_Types . 
Year  Time; 
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—  Destination;  NAV,VIS 


Temperature_Prof ile_Message  : 
IOS_Output_Interf ace_Types . 
Temperature_Prof ile; 

—  Destination:  ENV 


Temperature_Lapse_Rate_Message  : 
IOS_Output_Interf ace_Types . 
Temperature_Lapse_Rate; 

—  Destination:  ENV 


Wind_Speed_Lapse_Rate_Message  : 
IOS_Output_Interf ace_Types . 
Wind_Speed_Lapse_Rate; 

—  Destination:  ENV 


Wind_Direction_Lapse_Rate_Message  : 
IOS_Output_Interf ace_Types . 
Wind_Direction_Lapse_Rate; 

—  Destination:  ENV 


— ******* ********Punction; 

_ * 

— /  10.23.7  Tactical  and  Mission  Environment  Status  and  Control 

— SEND-ON-CHANGE  OUTPUTS 


Moving  Model_Dynamic_Data_Message  : 
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Moving_Model_Types . 
Moving_Model_Dynainic_Data; 

—  Destination:  ENV,  EW,NAV,RDR,VIS,WPN 


Moving_Model_Deactivation_Message  : 
Moving_Model_Types . 
Moving_Model_Deactivation; 

—  Destination:  ENV,  EW, NAV, RDR, VIS, WPN 


Chaff_Creation_Message  : 
Moving_Model_Types . 
Chaff_Moving_Model_Unique_Data; 

—  Destination:  ENV, EW, NAV, RDR, VIS, WPN 


Flare__Creation_Message  : 
Moving_Model_Types . 
Flare_Moving_Model_Unique_Data; 

—  Destination:  ENV, EW, NAV, RDR, VIS, WPN 


Decoy_Creation_Message  : 
Moving_Model_Types . 
Decoy_Moving_Mode l_Un i que_Dat  a ; 

—  Destination:  ENV, EW, NAV, RDR, VIS, WPN 


Platform_Creation_Message  : 
Moving_Model_Types . 

P 1 a t  f o rm_Moving_Mode l_Un i que_Da t  a ; 

—  Destination:  ENV, EW, NAV, RDR, VIS, WPN 
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Tanlcer_Creation_Message  : 
Moving_Model_Types . 
Tanker_Moving_Model_Unique_Data; 

—  Destination:  ENV 


Emitter_Set_Message  : 

IOS_Output_Interf ace_Types . 
Emitter_Set; 

—  Destination:  ENV,EW, NAV,RDR 


Battle_Damage_Set_Message  : 
IOS_Output_Interf ace_Types . 

Bat  t  le_Dainage_Set ; 

—  Destination:  ENV,EW, FD,RDR, VIS/WPN 


Model__Lighting_Set_Message  : 
IOS_Output_Interf  ace__Types . 
Model_Lighting_Set; 

—  Destination:  ENV, VIS 


Articulated_Device_Set_Message  : 
IOS_Output_Interf ace_Types . 
Articulated_Device_Set; 

—  Destination:  ENV,RDR,VIS 


Weapon_Load_Set_Message  : 

IOS_Output_Interf ace_Types . 
Weapon_Load_Set ; 

—  Destination:  EW, FD, VIS, WPN 
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Weapon_Fire_Command_Message  : 
IOS_Output_Interf  ace__Types . 
Weapon_Fire_Conunanci; 

—  Destination:  EW,VIS,WPN 


Moving_Model_Complexity_Set_Message  ; 
IOS_Output_Interf  ace__Types . 
Moving_Model_Complexity_Set; 

—  Destination:  ENV 


IFF_Set_Message  : 

Moving_Model_Types . 

Moving_Model_IFF_Data; 

—  Destination:  EW,NAV,RDR 

« ■' 

— •.★★*★**★***  ****Punct  ion: 

— /  10.23.8  Crew  Station  Performance  Monitoring  and  Measurement 


—NONE 


— **♦♦*♦* ★♦★★♦★♦★Punction: 

—  — ★ 

— /  10.23.9  Instructor/Operator  Station  Segment  Support 


—NONE 


_ ★ 

end  IOS_Output_Interface; 
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—  %Z%  Unit  Name: 

—  %Z%  Source  Pathname: 


—  %Z%  Unit  Type: 

—  %Z%  Unit  ID: 


—  %Z%  Author: 


—  %Z%  Date  of  Origin: 

—  %Z%  sees  Filename: 


Environment_Output_Interface_Types 

%P% 

Package  Spec  (no  body) 

(tbd) 

Gary  Kamsickas,  Bob  erispen,  et  al. 

3  August  1993 

%M% 


—  %Z%  Delta  ID:  %I% 

—  %Z%  Delta  Date:  %G% 


—  %Z%  Gurrent  Release:  %R% 


—  Purpose: 

This  package  specifies  types  for  messages  which  are  output  only 
by  the  Environment  segment.  Other  packages 
that  include  types  that  may  be  sent  by  this  segment  include 
Gontrol_Types,  Moving_Model_Types,  Global_Message_Types  and 
Service_Function_Types . 

—  Adaptation: 

—  The  section  containing  the  aircraft/simulator  specific  types  must  be 

—  modified  to  match  the  requirements  of  the  aircraft  being  simulated 
or 

—  the  requirements  for  the  simulator.  As  a  general  rule,  the  contents 
of  the  section  containing  reusable  types  will  not  need  to  be 

—  modified.  The  representation  specs  in  the  private  part  are  designed 
to  require  little  or  no  modification. 

with  Base_Types; 
with  Engineering_Units; 
with  Global_Message_Types; 
with  Moving_Model_Types; 

package  Environment_Output_Interface_Types  is 


- ★  ir 

— /  10.24  Environment  Output  Interface  Types  * 

- ★  ■*. 


A-394 


D495-10735-1 
20  August  1993 


— /  10.24.1  Aircraft /Simulator  Specific  Environment  Types 


—  These  constants  are  important  only  when  you  gather,  e.g.,  nav  sites 

—  together  into  one  message,  rather  than  sending  one  message  for  each 

—  object. 

Maxi mum_Numbe  r_0 f _S i t e  s 
Maxi mum_N umbe  r_0  f _Ai rp o r t  s 
Maximum_Number_Of_Runways_Per_Airport 
Maximum_Number_Of_Threat_Weapons 
Ma X i mum_Numbe r_0 f _Th r e a t _P 1 a t f o rms 
Ma X i mum_Numbe r_0 f _C omp an i on_Veh i c 1 e s 


constant 

25; 

constant 

1; 

constant 

2; 

constant 

10; 

constant 

:* 

10; 

constant 

10; 

—  Types  of  sites  in  the  nav  data  base 
type  Site_Type  is  ( 

TACAN, 

VORTAC, 

DME, 

ILS, 

IFF, 

Marker_Beacon, 

ADF)  ; 


—  Points  on  this  aircraft  where  a  collision  might  take  place 
type  Collision_Point  is  ( 

Boom_Tip, 

Left_Landing_Gear, 

Nose_Landing_Gear, 

Right_Landing_Gear) ; 


—  Types  of  precipitation  selectable  by  the  instructor 
type  Precipitation_Type  is  ( 

None, 

Rain, 

Sleet, 

Snow, 

Hail) ; 
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_ ★ 

— /  10.24.2  Aircraft/Simulator  Reusable  Environment  Types 

_ ★ 

_ ***#*★★★★★♦*★★*♦#★★*★★★*★*♦★*★★**★**♦*★* 

subtype  Site_Count  is  Base_Types . Signed_Integer_32 
range  1 . .Maximum_Number_Of_Sites; 
subtype  Runway_Count  is  Base_Types.Signed_Integer_32 
range  1.  .Maximiim_Nuinber_Of_Runways_Per_Airport; 
subtype  Threat_Weapon_Count  is  Base_Types .  Signed_Integer_32 
range  1.  .Maximum_Number_Of_Threat_Weapons; 
subtype  Threat_Platform_Count  is  Base_Types . Signed_Integer_32 
range  1.  .Maximum_Number_Of_Threat_Plat forms; 
subtype  Companion_Vehicle_Count  is  Base_Types . Signed_Integer_32 
range  1.  .Maximum_Number_Of_Companion_Vehicles; 

—  Runway  data 
type  Runway_Data  is 

record 

Runway_Heading  :  Engineering_Units. Degrees; 

—  RDR,  VIS,  lOS,  FD 

Runway_Location  :  Engineering_Units .  Earth_Position_Components; 

"  RDR,  VIS,  lOS,  FD 

Runway_Gradient  :  Engineering_Units.  Inches_Per_Foot; 

—  RDR,  VIS,  lOS,  FD 

Runway_Width  :  Engineering_Units . Feet; 

—  RDR,  VIS,  lOS,  FD 

Runway_Length  :  Engineering_Units . Feet; 

—  RDR,  VIS,  lOS,  FD 

end  record; 

type  Airport_Runways  is  array  (Runway_Count)  of  Runway_Data; 

—  Threat  weapons 

type  Threat_Weapon_Dynamic_Data_Array  is  array  (Threat_Weapon_Count )  of 
Moving_Model_Types .  Moving_Model_Dynainic_Data; 


A-396 


D495-10735-1 
20  August  1993 


—  External  entities 

•  type  Threat_Platform_Dynamic_Data_Array  is  array  (Threat_Platforin_Count) 

Of  -  - 

Moving_Model_Types .Moving_Model_Dynamic_Data; 

type  Companion_Vehicle_Dynamic_Data_Array  is  array 
(Companion_Vehicle_Count )  of 

Moving_Model_Types . Moving_Model_Dynamic_Data; 

—  Collision 

type  Collision_Status  is  (Collision,  No_Collision) ; 
type  Collisions  is  (Terrain,  Moving_Model) ; 

—  Weather 

type  Precipitation_Components  is 
record 

Precipitation_Kind  :  Precipitation_Type; 

Intensity  :  Engineering_Units . Zero_To_Ten; 

end  record; 

# 

_ * 

— /  10.24.3  Environment  Segment  Output  Records 

_ ★ 

_ ★★★★★★★★★★★★*★★★*★*****★*★★**★*★**★★♦**★ 

— ★★★★★♦★★★★★★★♦♦Punction: 

_ * 

— /  10.24.3.1  MSE  Interaction 

_ ★ 

— NONE 


— /  10.24.3.2  Atmosphere 

_ * 

type  Atmosphere_Quarter  Rate  is 
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record 

Air_Density_Ratio 
Ainbient_Air_Pressure 
Ainbient_Air_Temperature 
Dynamic_Pressure 
Impact_Pressure 
Pressure_Altitude 
Sea_Level__Baroinetric_Pressure 
Static_Pressure_Ratio 
Total_Air_Pressure 
end  record; 


:  Base_Types.Float_32; 

— NAV 

;  Engineering_Units.PSI; 

—NAV,  PRO 

:  Engineering_Units.Degrees_C; 
—PRO,  NAV 

;  Engineering_Units.PSI; 

— FC,  NAV 

:  Engineering_Units.PSI; 

— NAV,FC 

:  Engineering_Units.Feet; 

— PHC, PRO, NAV, FC, lOS 
;  Engineering_Units.Inches_Hg; 
— NAV 

:  Base_Types.Float_32; 

—NAV 

:  Engineering_Units.PSI; 

— NAV 


type  Weather_Quarter_Rate  is 
record 

Wind_Angular_Velocity  :  Engineering_Units . Angular_Velocity_Components; 

—  FD 

Wind_Earth_Axis_Velocity  :  Engineering_Units . Earth_Velocity_Components; 

—  FD 

Precipitation  ;  Precipitation_Coinponents; 

—  FD 

end  record; 


— ***************Punction: 
_ ★ 


— /  10.24.3.3  Ownship  Weapons'  Damage  Assessment 


—  See  Moving_Model_Types  for  declarations  of 

—  Scoring_Damage_Data  and  Scoring_Activation_Status 
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— ***************PunQtion: 

— /  10.24.3.4  Threat  Weapon  Dynamics 


type  Threat_Weapon_Dynamics_Half_Rate  is 
record 

Number_Of_Threat_Weapons  :  Threat_Weapon_Count; 
Threat_Weapons_Dynamic_Data  :  Threat_Weapon_Dynamic_Data_Array; 

— RDR,  VIS,  lOS 

end  record; 

type  Platform_Stores_Data  is 
record 

ID  :  Moving_Model_Types.Moving_Model_ID; 

Station  :  Global_Message_Types.Stores_Station; 

Stores_Type  :  Global_Message_Types. Station_Weapon_Load; 
end  record; 

type  Platform_Weapon_Fire_Status  is 
record 

Weapon_Fired_From  :  Moving_Model_Types.Moving_Model_ID;  —  PHC,  lOS, 
EW 

Weapon_Fired  :  Moving_Model_Types.Moving_Model_ID;  —  PHC,  IDS 

Intended_Target  :  Moving_Model_Types.Moving_Model_ID;  —  EW 

end  record; 


"EW 
— EW 
—EW 


— ***************p^nction: 

—  —  ♦ 

— /  10.24.3.5  External  Entity 


type  Threat_Platform_Dynamics_Half_Rate  is 
record 

Number_Of_Threat_Platforms  ;  Threat_Platform_Count; 
Threat_Platform_Dynamic_Data  :  Threat_Platform_Dynamic_Data_Array; 

--RDR,  VIS,  lOS 

end  record; 

type  Companion__Vehicles_Half_Rate  is 
record 
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Numbe  r_0  f _Compan i on_Veh i c 1 e s 
Companion_Vehicle_Dynamic_Data 
end  record; 


:  Companion_Vehicle_Count; 
Companion_Vehicle_Dynamic_Data_Array; 


—  See  Moving_Model_Types  for  declarations  of 

—  Platform_Moving_Model_Unique_Data,  Tanker_Moving_Model_Unique_Data, 

—  and  Moving_Model_Deactivation 

— ★****★★★★★★★★ ★♦Function : 

—  —  ★ 

— /  10.24.3.6  External  Entity's  Chaff  and  Flares 


—  See  Moving_Model_Types  for  declarations  of 

—  Chaff_And_Flares_Moving_Model_Data  and  Chaff  And  Flares  Detail  Data 


— ★★★★♦★*** ★★★★★★Function: 
—  — ★ 


<•  — /  10.24.3.7  Database  Management 


— NONE 


— ★★★★★★★★★★★★★ * ♦Funct i on : 

— /  10.24.3.8  Threat  Environment  Database 

_ ★ 

—NONE 


— ★★★★★★★★★★★★★★★Function: 

— /  10.24.3.9  Navigation  Environment 

it 


SEND  ON  CHANGE  ONLY 
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—  Depending  on  the  implementation,  this  segment  will  either  send  a 

—  number  of  these  messages: 

type  Site_Data  is 
record 

ID  :  Site_Type; 

Location  :  Engineering_Units.Earth_Position_Components; 
end  record; 


"  RDR,  VIS 
"  RDR,  VIS 


—  ...or  it  will  collect  them  into  an  array... 
type  Site_Set  is  array  (Site_Count)  of  Site_Data; 


—  ...and  send  the  ones  which  have  changed  in  one  of  these  messages: 

type  NAV_ENV_Site_Data  is 
record 

Number_Of_Sites  :  Site_Count; 

Station_Site_Locations  :  Site__Set; 
end  record; 


—  Depending  on  the  implementation,  this  segment  will  either  send  a 

—  number  of  these  messages: 

type  Airport_Runway_Data  is 
record 

Number_Of_Runways  :  Runway_Count; 

Configuration  :  Airport_Runways; 
end  record; 


—  ...or  it  will  collect  them  into  an  array... 

subtype  Airport_Count  is  Base_Types.Signed_Integer_32 
range  1 . .  Maximum_Number_Of _Ai rport s ; 

type  Airports_Data  is  array  (Airport_Count)  of  Airport_Runway_Data; 
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and  send  the  ones  which  have  changed  in  one  of  these  messages: 


type  Airports  is 
record 

Number_Of_Airports  :  Airport_Count; 
Runways_At_Airports  :  Airports_Data; 
end  record; 


— ★♦★**★* ★★******Punction: 

_ * 

— /  10.24.3.10  Collision  Detection 

_ ★ 


— SEND-ON-CHANGE  ONLY 


type  Collision__Data  is 
record 

Collision_Point_ID  :  Collision_Point; 

Collision_Point_Position  :  Engineering_Units .Earth_Position_Components; 
Current__Collision_Status  :  Collision_Status; 

Collision_Kind  :  Collisions; 

end  record; 


— ***************rFunction: 

_ ★ 

— /  10.24.3.11  Radar  Database  /  Gaming  Area 

—  No  types  currently  defined.  When  they  are  defined,  they  should  go 

—  into  Service_Function_Types . 


— ★★*★**♦♦**  *****Pujjction; 

_ it 

— /  10.24.3.12  Visual  Database  /  Gaming  Area 
—  — ★ 
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—  No  types  currently  defined. 

—  into  Service  Function_Types . 


When  they  are  defined. 


they  should  go 


— ********* ******Punction: 

— /  10.24.3.13  Spatial  Relations 


—  Spatial  Relations  is  a  service  function,  which  can  be  performed  by 

—  ENV,  RDR  or  VIS.  Definitions  for  service  functions  belong  in 

—  Service_Function_Types . 


— ******* ********Punction: 

— /  10.24.3.14  Occulting 
.  — ^ 


—  Occulting  is  a  service  function,  which  can  be  performed  by 
—  ENV,  RDR  or  VIS.  Definitions  for  service  functions  belong  in 
—  Service_Function_Types . 

— ***************Punction; 

_ ★ 

— /  10.24.3.15  Environment  Support 

—  See  Control_Types  for  responses  to  lOS 

_ •kiriririeitiririeiriririe-kir'kiririr’kir’trltirir 

_ ★ 

— /  10.24.4  Environment  Representation  Specs 
_ ★ 

private 

<•  - 


A-403 


D495-10735-1 
20  August  1993 

—  Declarations  to  make  representation  specs  more  readable 

Bytes  :  constant  :«  8;  —  Bits  per  byte 

Byte_Size  :  constant  :=  1  *  Bytes; 

Word_Size  :  constant  :=  4  *  Bytes; 

Earth_Position_Components_Size  :  constant  := 

Engineering_Units . Earth_Position_Components_Size; 
Angular_Velocity_Components_Size  :  constant  := 

Engineer ing_Units. An gular_Veloci ty_Component s_Size; 
Earth_Velocity_Components_Size  :  constant  :•= 

Engineering_Units . Earth_Velocity_Components_Size; 
Moving_Model_ID_Size  :  constant  :* 

Mo V i ng_Mode 1_T ype  s . Mo v i ng_Mode 1_I D_S i z e ; 


—  10.24.3.2 

for  Atmosphere_Quarter_Rate  use 
record 

Air_Density_Ratio  at  0  range 

0 . .Word_Size-l; 

Ambient_Air__Pressure  at  1  *  Word_Size/Bytes  range 

0 . .Word_Size-l; 

Ambient_Air_Temperature  at  2  *  Word_Size/Bytes  range 

0. .Word_Size-l; 

Dynamic_Pressure  at  3  *  Word_Size/Bytes  range 

0. . Word_Size-l; 

Impact_Pressure  at  4  *  Word_Size/Bytes  range 

0 . . Word_Size-l; 

Pressure_Altitude  at  5  *  Word_Size/Bytes  range 

0 . . Word_Size-l; 

Sea_Level_Barometric_Pressure  at  6  *  Word_Size/Bytes  range 
0 . .Word_Size-l; 

Static_Pressure_Ratio  at  7  *  Word_Size/Bytes  range 

0. . Word_Size-l; 

Total_Air_Pressure  at  8  *  Word_Size/Bytes  range 

0. . Word_Size-l; 
end  record; 

for  Atmosphere_Quarter_Rate' size  use  9  *  Word_Size; 

Precipitation_Type_Size  :  constant  4  *  Bytes; 

for  Precipitation_Type' size  use  Precipitation_Type_Size; 

for  Precipitation_Components  use 
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record 

Precipitation^Kind  at  0  range 

0. .Precipitation_Type_Size-l; 

Intensity  at  Word_Si2e/Bytes  range  0. .Word_Size-l; 

end  record; 

Precipitation_Components_Size  :  constant  :■ 

Precipitation_Type_Size  +  Word_Size; 
for  Precipitation_Components' size  use  Precipitation_Components_Size; 

for  Weather_Quarter_Rate  use 
record 

Wind_Angular_Velocity  at  0 

range  0 . . 

Angular_Velocity_Coinponents_Size-l; 
Wind_Earth_Axis_Velocity  at  Angular_Velocity_Components_Size/Bytes 

range  0. . 

Earth_Ve loc i t y_Componen t  s_S i ze- 1 ; 

Precipitation  at 

Angular_Velocity_Components_Size/Bytes 

+ 

Earth_Velocity__Components_Size /Bytes 
range  0.  .Precipitation_Cotnponents_Size-l; 

end  record; 

for  Weather_Quarter_Rate' size  use 
Angular_Velocity_Components_Size  + 

Earth_Velocity_Components_Size  + 

Precipitation_Components_Size; 

—  10.24.3.4 

Threat_Weapon_Dynamic_Data_Array_Size  :  constant  := 
Moving_Model_Types . Moving_Model_Dynamic_Data_Size  * 
Maximum_Nuinber_Of_Threat_Weapons; 
for  Threat_Weapon_Dynamic_Data_Array' size  use 
Threat_Weapon_Dynamic_Data_Array_Size; 

for  Threat_Weapon_Dynamics_Half__Rate  use 
record 

Number_Of_Threat_Weapons  at  0  range  0.  .Word__Size-l; 

Threat_Weapons_Dynamic_Data  at  Word_Size/Bytes  range  0.. 
Threat_Weapon_Dynajnic_Data_Array_Size-l; 
end  record; 

for  Threat_Weapon  Dynamics  Half  Rate' size  use 
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Worci__Size  + 

Threat_Weapon_Dynamic_Data_Array_Si2e; 

for  Platf onn_Stores_Data  use 
record 

ID  at  0 

range  0. .Moving_Model_ID_Size-l; 

Station  at  Moving_Model_ID_Size /Bytes 

range  0. .Byte_Size-l; 

Stores_Type  at  Moving_Model_ID_Size /Bytes  +  1 
range  0. .Byte_Size-l; 

end  record; 

for  Platform_Stores_Data' size  use 

Moving_Model_ID_Sizf'  +  (2  *  Byte_Size)  ; 

for  Platform_Weapon_Fire_Status  use 
record 

Weapon_Fired_From  at  0 

range  0 .  .Moving_Model_ID_Si2e-l; 
v?eapon_Fired  at  Moving_Model_ID_Size /Bytes 

range  0. .Moving_Model_ID_Si2e-l; 
Intended_Target  at  2  *  Moving_Model_ID_Size/Bytes 

range  0. .Moving_Model_ID_Si2e-l; 

end  record; 

for  Platform_Weapon_Fire_Status' size  use  3  *  Moving_Model_ID_Size; 
—  10.24.3.5 

Threat_Platforin_Dynamic_Data_Array_Size  :  constant  :  = 
Moving_Model_Types .Moving_Model_Dynamic_Data_Size  * 
Maxiinuni_Nuinber_Of  _Threat_P  lat  f  orms ; 
for  Threat_Platforin_Dynamic_Data_Array' size  use 
Threat_Platform_Dynamic_Data_Array_Size; 

for  Threat_Platforin_Dynamics_Half_Rate  use 
record 

Number_Of_Threat_Platforms  at  0 

range  0 . . Word_Si2e-l; 

Threat_Platforin_Dynamic_Data  at  Word_Size /Bytes 

range  0 . . 

Threat_Platfonn_Dynari  c_Data_Array_Size-l; 

end  record; 
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for  Threat_Platform_Dynamics_Half_Rate' size  use 

Word_Size  +  Threat_Platform_Dynainic_Dcta_Array_Size; 

Companion_Vehicle_Dynamic_Data_Array_Size  :  constant  := 
Movi''g_Model_Types .Moving_Model_Dynamic_Data_Size  * 

Maximum_Nuinbe  r_0f  _Compan  i  on_Veh  i  c  1  e  s  ; 
for  Companion_Vehicle_Dynamic_Data_Array' size  use 
Companion_Vehicle_Dynamic_Data_Array_Size; 

for  Companion_Vehicles_Half_Rate  use 
record 

Number_Of_Companion_Vehicles  at  0 

range  0. .Word_Size-l; 

Companion_Vehicle_Dynamic_Data  at  Word_Size/Bytes 

range  0 . . 

Companion_Veh*  ':le_Dynamic_Data_Array_Size-l; 
end  record; 

for  Companion_Vehicles_Half_Rate' size  use 

Word_Size  +  Companion_Vehicle_Dynamic_Data_Array_Size; 

—  10.24.3.9 

Site_Type_Size  :  constant  :=  4  *  Bytes; 
for  Site_Type' size  use  Site_Type_Si2e; 

for  Site_Data  use 
record 

ID  at  0  range  0. .Site_Type_Size-l; 

Location  at  Word_Size/Bytes  range  0. .Earth_Position_Components_Size-l 
end  record; 

Site_Data_Size  :  constant  := 

Site_Type_Size  +  Earth_Position_Components_Size; 
for  Site_Data' size  use  Site_Data_Size; 

Site_Set_Size  :  constant  := 

Site_Data_Size  *  Maximum_Number_Of_Sites; 
for  Site_Set' size  use  Site_Set_Size; 

for  NAV_ENV_Site_Data  use 
record 

Number_Of_Sites  at  0  range  0 . .Word_Size-l; 

Station  Site  Locations  at  4  range  0..Site  Set  Size-1; 
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end  record; 

for  NAV_ENV_Site_Data' size  use  Word_Size  +  Site_Set_Size; 

for  Runway_Data  use 
record 

Runway_Heading  at  0 

range  0. .Word_Size-l; 

Runway_Location  at  Word_Size/Bytes 

range  0. . Earth_Position_Components_Size-l; 
Runway_Gradient  at 

Word_Size/Bytes  + 

Earth_Position_Components_Size/Bytes 
range  0. .Word_Size-l; 

Runway_Width  at 

Word_Size/Bytes  + 

Earth_Position_Components_Size /Bytes  + 
Word_Size/Bytes 
range  0. .Word_Size-l; 

Runway_Length  at 

Word__Size/Bytes  + 

Earth_Position_Coinponents_Size/Bytes  + 
Word_Size/Bytes  + 

Word_Size /Bytes 
range  0. .Word_Size-l; 

end  record; 

Runway_Data_Size  :  constant  := 

Word_Size  + 

Earth_Position_Components_Size  + 

Word_Size  + 

Word_Size  + 

Word_Size; 

for  Runway_Data' size  use  Runway_Data_Size; 

Airport_Runways_Size  :  constant  := 

Runway_Data_Size  *  Maximum_Nuinber_Of_Runways_Per_Airport; 
for  Airport_Runways' size  use  Airport_Runways_Size; 

for  Airport_Runway_Data  use 
record 

Number_Of_Runways  at  0  range  0. .Word_Size-l; 

Configuration  at  4  range  0 . . Airport_Runways_Size-l ; 
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end  record; 

Airport_Runway_Data_Size  :  constant  :* 

Word_Size  +  Airport_Runways_Size; 
for  Airport_Runway_Data' size  use  Airport_Runway_Data_Size; 

Airports_Data_Size  :  constant 

Airport_Runway_Data_Size  *  Maximum_Nuinber_Of_Airports; 

for  Airports_Data' si^e  use  Airports_Data_Size; 

for  Airports  use 
record 

Number_Of_Airports  at  0  range  0..(4  *  Bytes) -1; 
Runways_At_Airports  at  4  range  0. .Airport_Runway_Data_Size-l; 
end  record; 

for  Airports' size  use  Word_Size  +  Airport_Runway_Data_Size; 

—  10.24.3.10 

Collision_Point_Size  :  constant  :=  4  *  Bytes; 
for  Collision_Point' size  use  Collision_Point_Size; 

Collision_Status_Size  :  constant  8; 

for  Collision_Status' size  use  Collision_Status_Size; 

Collisions_Size  :  constant  :=  8; 

for  Collisions' size  use  Collisions_Size; 

for  Collision_Data  use 
record 

Collision_Point_ID  at  0 

range  0. .Collision_Point_Size-l; 
Collision_Point_Position  at  Collision_Point_Size/Bytes 

range  0. .  Earth_Position_Coinponents_Size-l; 
Current_Collision_Status  at  Collision_Point_Size/Bytes  + 

Earth_Position_Coinponents_Size /Bytes 
range  0. . Collision_Status^Size-l; 
Collision_Kind  at  Collision_Point_Size/Bytes  + 

Earth_Position_Components_Size/Bytes 

range  0. .Collisions_Size-l; 

end  record; 

for  Collision  Data' size  use 
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Collision_Point_Size  + 
Earth_Position_Components_Size  + 
Collision_Status_Si2e  + 
Collisions_Si2e; 

end  Environment_Output_Interf ace_Types; 
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—  Purpose: 

—  This  package  specifies  all  the  message  objects  which  are  sent  by  the 
Environment  segment. 

—  Adaptation: 

—  The  first  step  in  adaptation  is  to  determine  which  of  the  functions 
in  this  segment  will  not  be  performed,  based  on  simulator 

requirements . 

—  The  messages  associated  with  these  functions  need  not  be  sent,  and 
should  therefore  be  deleted  or  commented  out. 

Each  message  declaration  is  followed  by  a  comment  line  containing 

—  "Destination:"  and  the  abbreviations  of  the  segment (s)  which  receive 
this  message.  These  comments  should  be  modified  to  account  for 

—  (a)  the  presence  or  absence  of  other  segments,  and  (b)  the 
requirements 

—  of  the  other  segments  for  data.  For  example,  if  segment  X  is  absent, 
then  the  notation  that  segment  X  is  a  destination  of  a  given 

—  message  should  be  removed.  Similarly,  when  segment  Y  does  not 
require 

the  data  in  a  given  message,  then  the  notation  that  segment  Y  is  a 
destination  for  that  message  should  be  removed. 

—  When  the  segment  abbreviations  have  all  been  removed  for  a  message, 
it  is  clear  that  this  message  need  not  be  sent,  and  the  message 
object  declaration  itself  may  be  commented  out  or  deleted. 

—  The  four  service  functions:  Radar  Database,  Visual  Database,  Spatial 

—  Relations  and  Occulting  have  messages  which  must  each  be  sent  by  one 
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and  only  one  segment.  Only  one  of  the  following  three  segments: 
Environment,  Radar  or  Visual,  may  send  these  messages.  Modify  the 
output  interface  packages  for  each  of  these  three  segments  in 
accordance  with  the  assignment  of  the  functions  to  the  segments, 
commenting  or  uncommenting  declarations  accordingly. 


with  Environment_Output_Interface_Types; 
with  Control_Types; 
with  Service_Function_Types; 
with  Moving_Model_Types; 

package  Environment_Output  Interface  is 


- *  * 

— /  10.25  Environment  Output  Interface  * 

—  — *  * 

^^irif-irir'kir^r'kieiritiririririririeiririfk^irieirirlririeiririririfiritiririritit'kitirlririrititiririritit^eiririririr 


— * ***★*★★★★*★♦ ★★Function: 

_ ★ 

— /  10.25.1  MSE  Interaction 


— NONE 


—  ★★★★★★★★★★★★★★★TTunction: 
_ ♦ 

— /  10.25.2  Atmosphere 


Atmosphere_Quarter_Rate_Outputs  : 

Environment_Output_Interface_Types . 
Atmosphere_Quarter_Rate; 

—  Destination:  FD,  FC,  lOS,  NAV,  PHC,  PRO 


Weather_Quartei_Rate_Outputs  : 
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Environment_Output_Interface_Types. 

Weather_Quarter_Rate; 

—  Destination:  FD 


— **★***★★**★ ****Function: 

— /  10.25.3  Ownship  Weapons'  Damage  Assessment 

— SEND-ON-CHANGE  OUTPUTS 

Moving_Model_Damage_Occurrence  : 
Moving_Model_Types . 

Scoring_Damage_Data; 

—  Destination:  lOS,  EW 

Moving_Model_Scoring_Activation  : 
Moving_Model_Types . 

Scoring_Activation_Status; 

—  Destination:  EW,  lOS 


— **★*♦♦* ********Punct ion: 

_ ★ 

— /  10.25.4  Threat  Weapon  Dynamics 

_ ★ 

Threat_Weapon_Dynamics_Half_Rate_Outputs  : 
Environment_Output_Interface_Types. 
Threat_Weapon_Dynamics_Half_Rate; 

—  Destination:  RDR,  VIS,  lOS 
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— SEND-ON-CHANGE  OUTPUTS 

Platform_Fire_Occurrence  : 

Environment_Output_Interface_Types. 

Platforin_Weapon_Fire_Status; 

—  Destination:  PHC,  EW,  lOS 


Platform_Stores_Data_Update  : 

Environment_Output_Interface_Types. 

Platform_Stores_Data; 

—  Destination:  EW 


—  ★★★★♦♦★★★★★★♦★★pujjction: 

— /  10.25.5  External  Entity 

if 


Threat_Platforin_Dynamics_Half_Rate_Outputs  : 
Environinent_Output_Interface_Types. 

Thr e a t _P 1 a t f o rm_Dyn ami c s_Ha 1 f _Ra t e ; 

—  Destination:  EW,  lOS,  VIS,  RDR,  WPN,  NAV 


Companion_Vehicles_Half_Rate_Outputs  : 
Environment_Output_Interface_Types. 
Companion_Vehicles_Half_Rate; 

—  Destination:  FD,  EW, FS, IOS,NAV,RDR,VIS 


— SEND-ON-CHANGE  OUTPUTS 

Threat_Platform_Unique_Data  : 
Moving_Mociel_Types . 

P 1 a t  f o rm_Mo V i ng_Mode l_Un i que  Data; 
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—  Destination:  EW,  lOS,  VIS,  RDR,  WPN,  NAV,  FS 


Companion_Change_Data  : 

Moving_Model_Types . 

P 1 a t  f  o rm_Mo vi ng_Mode l_Un i que_Da t  a ; 

—  Destination:  FD,  EW,  FS,  lOS,  NAV,  VIS,  RDR,  PHC 


Tanker_Change_Data  : 

Moving_Model_Types . 
Tanker_Moving_Model_Unique_Data; 

—  Destination:  FD,  FS,  lOS,  NAV,  VIS,  RDR,  PHC 


Companion_Tanker_Model_Deactivate  : 
Moving_Model_Types . 

Moving^Mode l_Deac t i vat ion ; 

—  Destination:  FD,  FS,  lOS,  NAV,  VIS,  RDR,  PHC,  EW 


— ***★***★★*★*★ ★★Function: 

_ ★ 

— /  10.25.6  External  Entity's  Chaff  and  Flares 


External_Chaff_And_Flares_Half_Rate_Outputs  : 
Moving_Model_Types . 

Cha  f  f _And_F 1 a r e s_Mo ving_Mode l_Da t  a ; 

—  Destination:  EW,  RDR,  VIS,  lOS 


External_Chaff_And_Flares_Sixteenth_Rate_Outputs  : 
Moving_Model_Types . 

Chaff  And  Flares  Detail  Data; 
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—  Destination:  EW,  RDR,  VIS,  lOS 


— **★**★★* *******Punction: 

_ * 

— /  10.25.7  Database  Management 

_ * 

— NONE 

— ★★★★★★★★★★★♦★★♦Function: 

_ ★ 

— /  10.25.8  Threat  Environment  Database 

_ ★ 

—NONE 

— ★★★★★★★★★★★★★★★Function: 

—  — ★ 

— /  10.25.9  Navigation  Environment 

—  SEND-ON-CHANGE  OUTPUTS 
Airport s_Output  : 

Environment_Output_Interface_Types. 

Airports; 

—  Destination:  NAV,  lOS,  RDR,  VIS,  FD 

NAV_Aid_Site_Output  : 

Environment_Output_Interface_Types. 
NAV_ENV_S i t e_Dat  a ; 

—  Destination:  NAV,  RDR,  VIS 
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— /  10.25.10 


***Function: 
Collision  Detection 


— SEND-ON-CHANGE  OUTPUTS 

Collision_Data_Change  : 

Environinent_Output_Interface_Types. 

Collision_Data; 

—  Destination:  VIS,  WPN,FD,IOS 


— ***************pujjction: 

_ ★ 

— /  10.25.11  Radar  Database 

_ ♦ 


—  NONE 


. _***************Function: 

— /  10.25.12  Visual  Database 

_ ★ 


— NONE 


— /  10.25.13  Spatial  Relations 

— —  ★ 


Ownship_Height_Above_Terrain_Max_Rate_Outputs  : 
Service_Function_Types . 
Ownship_Height_Above_Terrain; 

—  Destination:  NAV,  RDR,  WPN,  PHC,  VIS,  FD 
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Moving_Models_Height_Above_Terrain_Max_Rate_Outputs  : 
Service_Function_Types . 
Moving_Models_Height_Above_Terrain; 

—  Destination:  NAV,  RDR,  WPN,  PHC,  VIS,  FD 


— SEND-ON-CHANGE  OUTPUTS 

—  Position_Range_Change  : 

Service_Function_Types . 
Position_Range_Update; 

—  Destination:  RDR,  NAV,  VIS 

—  Assigned  to  RDR 


—  Groundspeed_Change  : 

Service_Function_Types . 
Groundspeed__Update; 

—  Destination:  RDR,  NAV,  VIS 


—  Assigned  to  EUDR 


—  ***************p^j^(,^^Qj^. 

—  —  ★ 

— /  10.25.14  Occulting 

— SEND-ON-CHANGE  OUTPUTS 

—  Occulting_Status_Change  : 

Service_Function_Types . 
Occult ing_Status_Update; 

—  Destination:  VIS,  NAV,  EW,  RDR 

—  Assigned  to  VIS 
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—  ***************  Function : 


-p—  ♦ 


—  / 


w—  ★ 


10.25.15 


Environment  Support 


—  S END-ON-CHANGE  OUTPUTS 

Malfunction_Direction_Message  : 
Control_Types . 
Malfunction_Demanci; 

—  Destination:  lOS 


Environment_Segment_Simulation_State_Response  : 
Control_Types . 

S  e  gme  nt_Simulati on_S  tat e_Re  spon se ; 

—  Destination  :  lOS 


Environment_Segment__Training_Mocie_Response  : 
Control_Types . 

Segment_Training_Mocie_Response; 


—  Destination  :  lOS 


Environment_Performance_Test_Response  : 
Control_Types. 

Perf ormance_Test_Response; 

—  Destination  :  lOS 


Environment_Of f_Line_Diagnostic_Response  : 
Control_Types. 

Off_Line_Diagnostic_Response; 


—  Destination  :  lOS 
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Environinent_Remote_Controlled_Diagnostic_Response 
Control_Types . 

Remote_Controlled_Diagnostic_Response; 

—  Destination  :  lOS 


Environinent_On_Line_Diagnostic_Response  ; 
Control_Types. 

On_Line_Dia9nostic_Response; 

—  Destination  :  lOS 

Environment_Scoring_Response  : 
Control_Types . 

Scoring_Response; 

—  Destination  :  lOS 

(•" 

—  — 

end  Environment_Output  Interface; 
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APPENDIX  B 


Frame  Load  Balancing 
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MODULE  FRAME  LOAD  BALANCING 


Tnr  roduction .  This  appendix  defines  the  frame  load  balancing 
requirements  which  are  applicable  to  the  Generic  MSS  modules. 

General  Module  Frame  Load  Balancing  Requirements.  The  following 
paragraphs  define  the  frame  load  balancing  and  timing  requirements  for 

each  module  in  the  _  (insert  application  aircraft)  MSS.  The  maximum 

iteration  rate  for  data  communicated  via  the  MSS  virtual  network  shall 
be  50  Hz.  This  results  in  a  frame  duration  of  20  ms.  There  shall  be  16 
frames  per  cycle  in  the  Generic  MSS.  Each  output  message  for  each 
module  shall  be  provided  to  the  MSS  virtual  network  at  the  assigned  rate 
and  starting  with  the  frame  defined.  This  shall  be  acconplished  ir. 
accordance  with  paragraph  3. 1.5. 1.4,  Synchronization  and  Timing,  of 

Volume  I  of  _  (insert  application  aircraft)  MSS  System  Segment 

Specification.  For  the  _  (insert  application  aircraft)  MSS,  the 


iteration  rates  shall  be  as 

follows : 

a . 

ax_Rate  _ 

Hz 

b. 

Half_Rate  - _ 

Hz 

c. 

Quarter_Rate  - _ 

Hz 

d. 

Eighth_Rate  - _ 

Hz 

e . 

Sixteenth_Rate  ■ _ 

Hz 

f . 

Send_On_Change 

Send  on  change  data  shall  be  sent  upon  change  of  the  data  regardless  of 
frame.  All  other  messages  shall  be  sent  in  the  frames  identified  for 
that  message  as  defined  in  the  following  paragraphs. 

The  format  used  to  define  each  message  is  described  as  follows: 


Message  -  Name  of  message  as  defined  in  Appendix  A  of  this  Interface 
Design  Document  (IDD) . 


Starting  Frame  -  This  is  the  first  frame  in  which  the  message  shall  be 
transmitted.  The  message  would  then  be  retransmitted  with  new  data  at 
the  specified  rate.  For  example,  if  a  half-rate  message  has  a  starting 
frame  of  2,  then  would  be  transmitted  in  frames  2,  4,  6,  8,  10,  12, 
14,  and  16.  Frame  Start  Offset  -  This  provides  the  ability  to  specify  an 
offset  or  special  timing  characteristic  for  each  message  if  required  or 
to  make  one  message  dent  on  the  reception  of  another  message.  For 

example,  if  the  fran  offset  is  1.5  ms,  then  the  message  shall  not 

be  sent  any  sooner  t  ms  into  the  frame. 


Flight  Station  Modul  .  Load  Balancing  Requirements.  The  following 

fra.ne  load  balancing  .rements  shall  apply  to  the  Flight  Station 

module . 


a.  Message  -  Electrical_System_Six..eenth_Rate_Outputs. 
Starting  Frame  -  TBD 

Frame  Start  Offset  -  ms 

b.  Message  -  Electrlcal_System_Quarter_Rate_Outputs 
Starting  Frame  -  TBD 

Frame  Start  Offset  -  ms 
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Message  -  Hydraulic_System_Sixteenth_Rate_Outputs 
Starting  Frame  -  TBD 
Frame  Start  Offset  -  _  ms 

d.  Message  -  Hydraulic_System_Quarter_Rate_Outputs 

Starting  Frame  -  TBD  ~ 

Frame  Start  Offset  -  _  ms 

e.  Message  -  Fuel_Management_System_Sixteenth_Rate_Outputs 

Starting  Frame  -  TBD  " 

Frame  Start  Offset  -  _  ms 

f .  Message  -  Fuel_Management  System_Eighth  Rate_Outputs 

Starting  Frame  -  TBD  ~ 

Frame  Start  Offset  -  _  ms 

g.  Message  -  Pneumatic_System_Sixteenth_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

h.  Message  -  Oxygen_System__Sixteenth_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

i.  Message  -  Crew_Station_Interface_Half_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

j.  Message  -  Navigation_AI^Max_Rate_Outputs 

Starting  Frame  -  TBD  ” 

Frame  Start  Offset  -  _  ms 

k.  Message  *  Propulsion_AIJMax_Rate_Outputs 

Starting  Frame  -  TBD~  “ 

Frame  Start  Offset  -  _ _  ms 

l.  Message  -  Flight_Controls_AI_Max_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

m.  Message  -  EW_AI_Max_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

n.  Message  -  Radar_AI_Max_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

o.  Message  -  Weapons_AI_Max_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

p.  Message  -  Flight_Dynamics_AI_Max_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

q.  Message  -  Physical_Cues_AI_Max_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  »' 

r.  Message  -  Visual_AI_Max_^Rate_Outputs 

Starting  Frame  -  TBD  " 

Frame  Start  Offset  -  ms 
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s .  Message  -  IOS_AI_Max_Rate_Outputs 

Starting  Frame  -  TBD 
Frame  Start  Offset  -  _  ms 

Flight  Controls  Module  Frame  Load  Balancing  Requirements.  The  following 
frame  load  balancing  requirements  shall  apply  to  the  Flight  Controls 
module . 

a  .  Message  -  Primary_Controls_Max_Rate_Outputs 

Starting  Frame  -  TBD 
Frame  Start  Offset  -  _  ms 

b.  Message  -  Misc_Control_Devices_Quarter_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

c.  Message  -  Trim_Max_Rate_Outputs 

Starting  Frame  -TBD 

Frame  Start  Offset  -  _  ms 

d.  Message  -  Toe_Bra)ces_and_Anti_S)cid_Quarter_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

e.  Message  -  AFCS_Quarter_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

f.  Message  -  Flight_Controls_Support_Eighth_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _ _  ms 

Flight  Dynamics  Module  Frame  Load  Balancing  Requirements.  The  following 
frame  load  balancing  requirements  shall  apply  to  the  Flight  Dynamics 
module. 

a.  Message  -  Equations_of_Motion_Max_Rate_Outputs 

Starting  Frame  -  TBD  ~ 

Frame  Start  Offset  -  _  ms 

b.  Message  -  Equations  of_Motion_Quarter_Rate_Outputs 

Starting  Frame  -  TBi./  ~ 

Frame  Start  Offset  -  _  ms 

c.  Message  -  Weight_and_Balance_Eighth_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

d.  Message  -  Forces_and_Moments_Eighth_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

Propulsion  Module  Frame  Load  Balancing  Requirements.  The  following  frame 
load  balancing  requirements  shall  apply  to  the  Propulsion  module. 

a.  Message  -  ine_Inlet^System_Quarter_Rate_Outputs 

Starting  F  3  -  TBD  " 

Frame  Star  ffset  -  ms 

b.  Message  -  '  'e_Engine_Half_Rate_Outputs 

Starting  Fi  :•  -  TBD 

Frame  Start  ..ffset  -  ms 
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c . 

Message  -  Thrust_Generation_Quarter_Rate_Outputs 

Starting  Frame  -  TBD  ~ 

Frame  Start  Offset  -  _  ms 

d. 

Message  -  Engine_Bleed_Air_System_Quarter_Rate_Outputs 
Starting  Frame  -  TBD  ~ 

Frame  Start  Offset  -  _  ms 

e . 

Message  -  Transmission_Syst6m_Quarter_Rate_0utputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

f . 

Message  -  Auxiliary_Power_Unit_System_Quarter_Rate_Outputs 
Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

g- 

Message  -  Engine_Fuel_System_Quarter_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

h. 

Message  -  Engine_Exhaust_System_Half_Rate  Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ns 

i . 

Message  -  Engine_Oil_System_Eighth_Rate  Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

j- 

Message  -  Propulsion_Support_Sixteenth  Rate_Outputs 

Starting  Frame  -  TBD~ 

Frame  Start  Offset  -  _  ms 

Navigation/Communication  Module  Frame  Load  Balancing  Reouirements .  The 

following  frame  load  balancing  requirements  shall  apply  to  the 
Navigation/Communication  module. 

a . 

Message  -  AHRS_Quarter_Rate_Outputs 

Starting  Frame  -  TBD  ~ 

Frame  Start  Offset  -  _  ms 

b. 

Message  -  INS_Half_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

c . 

Message  -  INS_Quarter  Rate  Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  ms 

d. 

Message  -  INS_Eighth_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  ms 

e . 

Message  -  Radar_Alt_Eighth_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  ms 

f . 

Message  -  ILS_Half  Pate_Outputs 

Starting  Frame  -  Tl. 

Frame  Start  Offset  -  _  ms 

g- 

Message  -  TACAN_Quarter_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  ms 
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h.  Message  -  TACAN_Eighth_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

i.  Message  -  UHF_VHF_HF_Intercom_Eighth_Rate_Outputs 

Staring  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

j .  Message  -  IFF_Eighth_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

k.  Message  -  ADS_Half_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

l.  Message  -  ADS_Eighth_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

m.  Messare  -  Navigation_Support_Eighth_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset 

n.  Message  -  Command_Steering_Max_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

o.  Message  -  HUD_Symbology_Max_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

Weapons  Module  Frame  Load  Balancing  Requirements.  The  following  frame 
load  balancing  requirements  shall  apply  to  the  Weapons  module. 

a.  Message  -  Ownship_Fire_Control_Eighth_Rate_Outputs 

Starting  Frame  -  TBD  ~  ~ 

Frame  Start  Offset  -  _  ms 

b.  Message  -  Ownship_Weapon_Dynamics_Half_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

c.  Message  -  HUD_Max_Rate_Output 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

Radar  Module  Frame  Load  Balancing  Requirements.  The  following  frame 
load  balancing  requirements  shall  apply  to  the  Radar  module. 

a.  Message  -  Image_Generation_Moving_Modules_Half_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

b.  Message  -  Image_Generation_Moving_Modules_Quarter_ 

Rate_Outputs 
Starting  Frame  -  TBD 
Frame  Start  Offset  -  _ ms 

c.  Message  -  Mission_Con?>uter_lnterface_Half_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  ms 
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d.  Message  -  Radar_Aircra£t_Systems_Interface_Eighth_ 

Rate_Outputs  “  ~ 

Starting  Frame  -  TBD 
Frame  Start  Offset  -  _  ms 

Electronic  Warfare  Module  Frame  Load  Balancing  Requirements.  The 
following  frame  load  balancing  requirements  shall  apply  to  the 
Electronic  Warfare  module. 

a.  Message  -  Ownship_Chaf f_and_Flares_Half_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

b.  Message  -  Ownship_Chaf f_and_Flares_ 

Sixteenth_Rate_Outputs 
Starting  Frame  -  TBD 
Frame  Start  Offset  -  _  ms 

c.  Message  -  Ownship_ECM_Half_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

d.  Message  -  Pods_and_Controls_Eighth_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

Physical  Cues  Module  Frame  Load  Balancing  Requirements.  The  Physical 
Cues  module  provides  only  send  on  change  outputs  to  the  MSS  virtual 
network.  Therefore,  there  are  no  frame  load  balancing  requirements  for 
the  Physical  Cues  module. 

Visual  Module  Frame  Load  Balancing  Requirements.  The  following  frame 
load  balancing  requirements  shall  apply  to  the  Visual  module. 

a.  Message  -  Visual_Aircraft_Systems_Inter£ace 

Eight_Rate_Output  ~  ~ 

Starting  Frame  -  TBD 
Frame  Start  Offset  -  _  ms 

Instructor/Ooerator  Station  Module  Frame  Load  Balancing  Requirements. 
The  following  frame  load  balancing  requirements  shall  apply  to  the 
Instructor/Operator  Station  module. 

a .  Message  -  Clock_Tick_Message_Max_Rate 

Starting  Frame  -  TBD 
Frame  Start  Offset  -  _  ms 

Tactical  and  Natural  Environments  Module  Frame  Load  Balancing 
Requirements .  The  following  frame  load  balancing  requirements  shall 
apply  to  the  TNE  module. 

a .  Message  -  Atmosphere_Quarter_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

b.  Message  -  Weather_Quarter_Rate_Outputs 

Starting  Frame  -  TBD 

Frame  Start  Offset  -  _  ms 

c.  Message  -  Ownship_Height_Above_Terrain_Max  Rate_Outputs 

Starting  Frame  -  TBD  “ 

Frame  Start  Offset  -  ms 
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d. 


e . 


f . 


g- 


Message  -  Moving_Models_Height_Above_Terrain_ 
Max_Rate_Outpu-u 
Starting  Frame  -  TBD 
Frame  Start  Offset  -  _  ms 

Message  -  Threat_Weapon_Dynamics_Half_Rate_Outputs 
Starting  Frame  -  TBD  ~  ~ 

Frame  Start  Offset  -  _  ms 

Message  -  Threat_Platform_Dynamics_Half_Rate_Outputs 
Starting  Frame  -  TBD  ~ 

Frame  Start  Offset  -  ms 

Messace  -  Companion_Vehicles_Half_Rate_Outputs 
Start ii.g  Frame  -  TBD 
Frame  Start  Offset  -  ms 


h.  Message  -  External  Chaff_And_Flares_Half_Rate_Outputs 
Starting  Frame  -  tSd 

Frame  Start  Offset  -  _  ms 

i.  Message  -  External_Chaff_  And_Flares_ 

Sixteenth_Rate_Outputs 
Starting  Frame  -  TBD 
Frame  Start  Offset  -  ms 


